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The Great Comet of 1948 


PALOMAR OBSERVATORY, November 10, 
1948: Photograph of new comet taken at 5:48 
a.m. Pacific daylight time, November 10th, 
with 18-inch Schmidt camera at Palomar Ob- 
servatory. Exposure time was five minutes. 
Photo was taken by Dr. Albert G. Wilson, 
Caltech astrophysicist and member of Mt. 
Wilson and Palomar Observatories staff, and 
Dr. J. C. Duncan, Wellesley College, visiting 
member of Mt. Wilson and Palomar staff. Posi- 
tion of comet at time of picture was 13" 4™ 54", 

23° 14’. Comet is moving south and west in 
the sky. If comet is moving away from sun, as 
appears to be true, it will probably become 
fainter. Distance from the sun and actual di- 
rection it is moving with respect to sun will 
not be known until its orbit is computed. Comet 
is visible to naked eye from elevated positions 
and away from city lights in Southern Cali- 
fornia. Comet is in constellation of Hydra, 
south of first magnitude star Spica and very 
close to third magnitude star Gamma Hydrae. 
Planets Mercury and Venus are just north of 
comet. Tail of comet is about 25 degrees long 
and brightness of head is about same as sec- 
ond magnitude star. First magnitude stars are 
brightest stars. Comet is brightest seen in 
Northern Hemisphere since 1927 when Skjel- 
was visible. Comet will appear 
at horizon in east at 5:45 a.m. PDT. 


lerup’s comet 


ITH the above release from Palo- 
mar there was distributed to the 
world by Associated Press wirephoto for 
dissemination by newspaper and _televi- 
sion the picture of Comet 19481 shown 
here. Nearly 11 months to the day after 
the discovery in the Southern Hemisphere 
of Comet 1947n, astronomers below the 
equator were treated to another brilliant 
comet. Probably first seen in Australia 
on November 6th, it was reported to Har- 
vard first by Dr. J. S. Paraskevopoulos, 
of Harvard’s sotthern ‘station at Bloem- 
fontein, South Africa, but it may have so 
many co-discoverers it will simply come 
to be known as the Great Comet of 1948. 
Like its recent predecessor, it became vis- 
ible only after passing perihelion, but the 
Northern Hemisphere was fortunate in 
that the comet was much more favorably 
placed and most observers in the southern 
United States had a good view of it. 
Early reports on the comet reached the 
Harvard clearinghouse from Mexico, Ar- 
gentina, South Africa, and New Zealand. 
In the United States, it was photographed 
at Palomar and Flagstaff observatories on 
November 10th, and at Troy, N. Y., the 
following morning. Most observers in 
northern states had difficulty finding the 
comet, for which the following positions 
were predicted at the time of our going 
to press: Nov. 18.0, 12" 04™.4 28° 40’: 
22.0, . 11" + 307.9, 31° 4’; 26.0, 10" 56™.1, 
ag Y he 
Parabolic elements of the comet’s orbit 
computed by Hirst and Stoy, Cape Ob- 
servatory, and independently by A. D. 
Maxwell, Howard University, place peri- 
helion passage at about October 27.5 
1948, at a distance from the sun of 0.13 
astronomical units. The orbital inclination 
is about 22.8 degrees, longitude of peri- 
helion 106 
209°.7. 


longitude of ascending node 
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Left: In the chamber of the Fels Planetarium, carpenters build the scaffold and derrick assembly preparatory to the dis- 
mantling of the projector. Right: One of the star balls and its attached planet cage are being lowered on the lift truck. 
All photographs in this article are by J. J. Barton, courtesy of the Franklin Institute. 


DISMANTLING A ZEISS PLANETARIUM 


By Roy K. MarsHaLl, Fels Planetarium, Franklin Institute 


T THE CONCLUSION of a 
special school demonstration in 
the Fels Planetarium on Tuesday, 

October 26th,-the Zeiss projection in- 
strument freze tight in its central bear- 
ing, so that the diurnal motion of the 
stars westward across the sky could not 
be reproduced. Because it therefore has 
been necessary, for the first time in 
America, to dismantle one of the great 
Zeiss instruments, some account of the 
trouble and of the steps taken to correct 
it may be in order. 

The failure of the planetarium was 
preceded by certain warnings. For ex- 
ample, it had been increasingly difficult 
to keep the contacts for carrying elec- 
trical power from one part of the 
machine to another in proper contact 
with the commutator rings. When cor- 
rectly set for one position of the central 
mass, the sliding contacts rode too high 
or dipped too deeply in some other por- 
tions of one turn of the instrument. 
During a demonstration, a clicking or 
snapping noise could be heard at one or 
more positions of the projector, which 
occurred as the sliding contacts slid to 
the top of the commutator rings, then 
snapped back into position. Short cir- 
cuits took place on two occasions, as 
a contact touched a wrong commutator. 

Attempts were made to isolate the 
cause of this trouble, but not until Oc- 
tober 25th, the day before the failure, 
was any fundamental structural misbe- 
havior noted. First, a lag of two or 
three seconds occurred between the 
starting of the diurnal motion motor 
and actual motion of the instrument. 
When the cover plates were removed 


from the central boxes holding the 
motors and differentials, the large 
worm-and-gear mechanism — furnishing 


the. diurnal motion drive was exposed. 

The worm wheél is‘ attached to a 
motionless portion of the central mass, 
while the worm itself is housed in a 
casting attached to the inside of the cen- 
tral box. When the motor operates, 
the worm rotates and walks around the 
stationary wheel, causing the whole 
dumbbell-shaped portion of the instru- 
ment to turn around in a central polar- 
axis ball bearing, thereby simulating the 
diurnal motion. With the cover plates 
off, the operation of this worm and gear 
could be watched, and it was obvious 
that something was wrong, for the 
worm strained away from the gear. In 
doing so, it caused the central box to 
spring so as to pull the sliding contact 
members away from the commutator 
rings. 

Without further evidence of any 
deeper-seated trouble, the diagnosis was 
that the castings and plates holding the 
worm in position had loosened, and they 
were readjusted to keep the worm in 
closer mesh with the gear. But on the 
following morning, just as the school 
children’s demonstration ended, the 
central mass froze, and only the friction 
shaft and sleeve arrangement from the 
diurnal motion motor to the worm pre- 
vented serious damage to gears and 
castings. 

When the worm was disengaged from 
the gear by dismounting the castings, 
and no force that could be applied by 
hand would produce any motion in 
either direction around the polar axis, 


only one course seemed possible. Even 
if the bearing could be freed by force, 
the cause of the failure would not be 
known unless the bearing and its sur- 


roundings could be examined. Only a 
brief consultation with Dr. I. M. 
Levitt, assistant director of the Fels 


Planetarium, and Anthony Jenzano, the - 
technician, sufficed to make it definite 
that the planetarium demonstrations 
would be canceled until further notice, 
while the instrument was dismantled, 
the trouble determined and corrected, 
and the whole machine put back to- 
gether. 

Because of the extensive shop facili- 
ties maintained by the Franklin Insti- 
tute, it was possible to call upon three 
carpenters at once, to build scaffolding 
around one end of the main dumbbell 
assembly, while a large gantry or frame 
for a hoist was erected over the other 
end. More than one full day was re- 
quired for these preparations, and dur- 
ing this time some of the engineers of 
the staff of the Franklin Institute Lab- 
oratories for Research and Develop- 
ment agreed with the shop foreman and 
with the planetarium staff that the only 
proper solution of the problem was to 
dismantle the projector. 

By removing each star ball and its 
adjoining planet-cage assembly as a 
single unit, there would be a minimum 
of delay in getting the instrument back 
together. A block and fall with three 
pulleys was used to lower one of these 
units to a wooden cradle shaped to sup- 
port it. The cradle sat on the forks of 
a lift truck and, after the assembly 
(weighing several hundred pounds) was 
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safely down, the truck carried it to one 
side of the chamber and set it on the 
floor. 

The scaffold and platform came up 
to within two feet of the bottom of the 
other star ball, and a cradle on a dolly 
was put beneath this ball and planet- 
cage assembly. The block and fall low- 
ered the assembly into the cradle, and 
the whole thing rolled on the dolly to 
the edge of the platform. ‘There the 
forks of the lift truck picked it up and 
lowered it to be carried to the side of 
the chamber. 

Next, the plate on one end of the 
precession axis was removed. ‘This had 
been press-fitted on the shaft, then 
locked on by a nut. A bolt through the 
side of this circular nut locked the nut 
to the plate, and two set screws locked 
this bolt in the nut. ‘The manufacturer 
didn’t want this plate to come off! 

At this stage of the operation, it 
should be made clear that the dis- 
mantling was proceeding into the large 
assembly that had come from Germany 
as a single unit, weighing 3,200 pounds. 
This assembly was penetrated success- 
fully by removing the plate and the 
motor box on one side, then turning the 
central yoke horizontal and letting the 
crossed precession and polar axes down 
through the yoke. 

After two days of dismantling, the 
daily-motion bearing was thus exposed. 
Just before the axis was let down out 
of the bearing, the frozen motion freed 
itself, unaccountably. A careful turn- 
ing of this ball bearing, while an ear 
was laid against the adjacent metal, 
indicated that no unusual grating or 
grinding noises were being. produced, 
and it seemed likely that a replacement 
of the bearing would not be necessary. 
When it was pulled from its sleeve, 








Charles Schroth and Anthony Jenzano 

examine the damaged bearing. Resting 

on the scaffold is the assembly shown on 

the front cover, which was let down 

through the bearing. Note the preces- 

sion axis attached at 2314 degrees to 
the polar axis. 


however, and the thick grease cleaned 
from it, the bearing showed signs of 
extensive damage. ‘The outer race, con- 
sisting of two separate rings, was scored 
all along the line of contact of the balls 
with the race. ‘The inner race was 
similarly scored, and there was one 
badly spalled spot over which the balls 
would bump each time one of them 
passed it. ‘The balls themselves, 110 in 
number, five eighths of an inch in di- 
ameter, were all damaged so badly that 
they were distributed as souvenirs. 
The SKF Industries in Philadelphia 


sent an expert to examine this large 


bearing, 12% inches outside diameter, 
with a 9%-inch hole for the polar axis. 
It seemed doubtful to him that any of 
the bearing could be salvaged, but when 
it was taken to the laboratory and ex- 
amined critically by metallurgists, the 
decision was to regrind the double inner 
race and to make the two outer races 
from new forgings. New balls, possibly 
slightly oversize, would also be provided. 
A two-week deadline was set for the 
completion of this work. 

The parts of the instrument were 
carefully stowed away, outside the 
chamber, and the central frame was 
rolled to one side of the room and cov- 
ered with tarpaulins, preparatory to the 
repainting of the dome and refinishing 
of the cork floor. This renovation, orig- 
inally planned for early next year, 
could now be done while the instrument 
was out of service. If all of the groups 
of workers involved should succeed in 
dovetailing their efforts, the Fels Plane- 
tarium could be open for business again 
on November 26th. 

Now that the bearing and its mount- 
ing have been examined, the failure is 
not considered too puzzling. The design 
which made the failure possible is, how- 
ever, rather surprising. In the first 
place, the distance between the two rows 
of balls in the bearing is only 1 5/8 
inches, and this is the width of the ful- 
crum upon which is balanced a weight 
of almost a ton, stretching for about 10 
feet from end to end. If the bearing 
had consisted of two distinct compo- 
nents, separated by six to eight inches, 
or even a foot, the stability of the whole 
assembly would have been much greater. 

There is no separator to keep the two 
outer races from squeezing together 
slightly, perhaps on one side more than 
on the other, to produce a wedging ef- 





Left: The central mass of the planetarium projector. It was into this factory-sealed part of the instrument that the dis- 
mantling penetrated for the first time in America. Right: The double inner race and two outer races of the main bearing, 
which proved to be considerably damaged after 15 years of operation. 
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fect to pinch the bearing. The depth of 
the space in which the bearing nestles is 
greater than the depth of the bearing 
itself, permitting separation of the outer 
races and displacement of the balls from 
their proper tracks. If any bearing needs 
rigid locking into one shape and _ posi- 
tion, surely it is this one which supports 
the assembly of greatest mass and of 
greatest importance in the operation of 
a successful planetarium demonstration. 

The proper spacers will be provided 
by SKF, when the bearing is reassembled 
with a dummy load to simulate the work 
it has to do. It is unlikely, then, that 
the difficulty will recur inside the next 
15 years — the life of the original bear- 
ing — particularly if extreme care is 


taken to obtain and to preserve the best 
possible balance of the moving portions 
of the instrument. 

A neutral position for the gear-re- 
duction drive around the polar axis is 
provided, and once a week or oftener, as 
the planetarium is serviced, this neutral 
position will be sought and the instru- 
ment swung by hand. This will give a 
constant check on the operation of the 
bearing, and will permit rolling the balls 
in their races so that recurrent patterns 
will be less likely. With a knowledge 
of what to look for in the way of symp- 
toms of this trouble in the future, a 
repetition either here or at one of the 
other American planetarium _installa- 
tions is unlikely, unless a bearing is al- 


ready about to fail, before the symptoms 
described here are detected. It may well 
be, of course, that the unconventional 
design is capable of operating success- 
fully, after all, but that material failure 
or bad assembly at the factory produced 
an unusual situation in the instrument 
of the Fels Planetarium. 

After the first dismay, there has been 
a feeling of intense interest and even 
pleasure at this opportunity to dig down 
into the vitals of the Zeiss projector. 
We have learned much from the experi- 
ence and we believe we shall have im- 
proved the operation of the instrument, 
now that the opportunity has come to 
reach almost every part to do a thor- 
ough cleaning and realignment job. 





TERMINOLOGY TALKS.-- 


The Great Comet of 1882 


This splendid comet was likely the 
most spectacular of any during the past 
100 years. Not long ago I talked to 
several persons in my vicinity who re- 
membered it well. 

A large, attractive painting of this 
wonderful object was presented to me 
four years ago by Mrs. Cora M. An- 
drews, who shortly before she reached 
her 84th birthday had copied this from 
a painting she made in her younger days. 
The celestial visitor was a vivid part of 
her memory of those predawn skies, 
above the trees and fences and buildings 
of the snow-covered farmlands in north- 
western Lowa. 

This comet was “officially” discovered 
in the daytime on September 11, 1882. 
Although it was then very near the sun, 
its brilliance made it distinctly visible. 
On the 17th during a few hours time 
it crossed the solar disk, remained a 
short while on the eastern side, then 
passed behind the sun to reappear on the 
western side. 

During this daytime perihelion dash 
at 300 miles a second the comet almost 
grazed the sun’s surface — it came with- 
in 300,000 miles of it — and started its 
trip back into space. The next morn- 
ing it rose shortly before the sun; dur- 
ing the following week it was visible 
in daylight. But the real grandeur of 
this magnificent object became evident 
by late October when it was so far sep- 
arated from the sun as to be seen in the 
dark eastern sky before dawn. The 
filmy tail, widening as it streamed back 
from the starlike head, extended over 
a long arc of the heavens. 

Captain Lee Roy Woods, of Eugene, 
Ore., now in his 84th year and still 
very active in mind and body, says this 
of the comet: 

“T was then a senior in high school. 
The comet was a striking object when 
it finally got into the night sky. The 
tail, surely 45 degrees or more long, 
started very narrow at the comet’s head, 


J. HuGcu Pruett 





but had so fanned out by the time the 
‘tail of the tail’ was reached that it was 
very wide. I recall coming home from 
literary society one night and noticing 
that my hand held at arm’s length just 
covered the width of the end of the 


and very few newspapers, but when I 
heard people talking about something 
new in the sky I was all interest. I 
looked for it daily, but it was some time 
before I could locate the comet because 
the brilliant Colorado sunshine kept it 
dim at first. But finally its splendor 
filled the dark night sky. 

“We were high in the Rockies west 





A photographic copy of a painting by Mrs. Andrews, who saw the Great Comet of 1882. 


tail.” (A dime held at arm’s length 
more than covers the full moon.) 

Mrs. Anna E. Richards put her im- 
pressions of the comet in this letter: 

“T have for 75 years been intensely 
interested in the night skies. I have ob- 
served from the mountains, the desert, 
the deep woods and even from the ocean. 
I have witnessed many unusual phe- 
nomena, but the glorious comet of the 
early ’80’s was by far the greatest of all. 

“My impressions are those of a little 
child, but very clear and vivid. The 
first appearance of the comet was in the 
early fall, and it was visible all the fol- 
lowing winter. There were no radios, 


of Denver. Our view was entirely un- 
obstructed in that clear atmosphere. My 
work took me back and forth each night 
and morning while it was dark. When 
the deep snows of winter covered the 
earth, with the cliffs and evergreen 
trees to break the expanse of white, it 
was then the comet shone brightest. Its 
length seemed to reach over one fourth 
of the sky. 

“The comet was visible so long that 
we began to regard it as a permanent 
fixture. As the days grew longer I for- 
got the comet for a time. When I re- 
membered it I scanned the sky, but in 
vain. It was gone.” 
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Seldom does an event such as this transpire at an astronomical observatory. 
Here the smaller dome of the Goethe Link Observatory is being removed to 
the site pictured on page 36. All photographs with this article are from the 


Indiana University News Bureau. 


Recent Developments at Fe 
Goethe Ts ivik Observatory 


By FRANK K. EDMONDSON, /ndiana University 


SMALL GROUP of workmen 

and scientists stood on a hillside 

in southern Indiana watching a 
huge crane work into position alongside 
a large double-domed building. With 
a whir of machinery, the crane lifted 
up into the air, a cable was hooked 
onto the smaller dome, and then a work- 
man signaled: “Lift away.” Slowly 
the small dome was hoisted off the roof 
and deposited on the ground near the 
building. After a shorter hitch was 
taken, the crane trundled the small 
dome about 50 yards farther south and 
placed it on a new foundation, which 
had been completed only a few days 
earlier. 

Thus began a period of. major re- 
construction and expansion at the 
Goethe Link Observatory, coinciding 
with the recently announced gift of the 
observatory to Indiana University (Sky 
and Telescope, September, 1948, page 
271). The usefulness of the 36-inch 
reflector is to be increased by the addi- 
tion of photoelectric and spectrographic 
equipment, partly provided for by grants 
from the Research Corporation, and a 
modern electronic drive is to be in- 
stalled. A new: building and mounting 
for the Cincinnati 10-inch Cooke lens 
(Sky and Telescope, April, 1948, page 
146) are nearly finished. Repainting 


Conversing at 
the entrance to 
the Goethe 
Link Observa- 
tory are Dr. 
Edmondson, 
who is now di- 
rector of the 
observatory, 
Mrs. Link and 
Dr. Link. The 
top of the 36- 
inch reflector 
is visible in the 
open slit of the 
dome. 
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and refinishing of the main building are 
under way inside and out, and the dome- 
turning gear and observing elevator 
have been overhauled. 

The 5-inch Zeiss refractor was orig- 
inally in a small dome on the roof di- 
rectly over the lecture room. The 
weight was carried on a steel I-beam 
which was supported by the walls of the 
building, and a removable jack-pole 
gave added rigidity when needed. This 
would have been satisfactory, except 
that it proved to be impossible to keep 
the roof free from leaks. It was finally 
decided to have the small dome moved 
to a new location, and a level spot was 
picked a short distance south of the 
main building. Here a concrete base 
and steel track were prepared by Charles 
C. Cook, and on April 24th the dome 
was moved, in the manner already de- 
scribed and shown by the accompanying 
pictures. 

After the small dome was taken off, 
Mr. Cook started his workmen on the 
reconstruction of the roof of the main 
building, and made preparations for the 
building for the 10-inch. The latter is 
to be a sliding-roof structure, and is 
based on the plans for a similar build- 
ing at the Leander McCormick Ob- 
servatory of the University of Virginia. 
The Fecker mounting is likewise to be 
a near duplicate of the one at Virginia. 

The beginning of the Goethe Link 
Observatory can be traced back to a 
series of lectures on astronomy given 
at the Indianapolis Extension Center by 
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Professor K. P. Williams, of the In- 
liana University mathematics depart- 
ment, for this was the occasion of Dr. 
Link’s first interest. In the same year 
Dr. Link made a trip west, and visited 
the Lowell Observatory armed with a 
letter of introduction to three former 
indiana University students, V. M. 
Slipher, E. C. Slipher, and C. O. Lamp- 
land. The visit to Flagstaff did more 
than merely increase Dr. Link’s interest 
in the subject of astronomy. It also 
gave him the example of an observatory 
built and endowed by a single individ- 
ual, and this led directly to the con- 
struction and endowment of the Link 
Observatory. The endowment is now 
coming to Indiana University with the 
observatory, and provides sufficient in- 
come to take care of ordinary mainte- 
nance and operation costs, plus occa- 
sional additions to the equipment. 

The observatory, about 35 miles 
northwest of the Indiana campus in 
Bloomington, is located on 12 acres of 
hilly, wooded land in Morgan County, 
and is about 300 feet higher than the 
White River valley to the east. The 
valley is broad, about 30 miles, and 
there is a fine distant view. Chosen 
originally because Dr. Link owned a 
country home on adjoining property, 
this site is probably the best in the 
entire state for an astronomical ob- 
servatory. 

The building was based on a sketch 
given to Dr. Link by Russell W. Por- 
ter, and was constructed by Charles 
Bowers, an Indianapolis carpenter. 
Amateur astronomer Victor Maier ex- 
ercised general supervision over the en- 
tire project. The pier, which weighs 
200 tons and extends 30 feet above 
ground level, was made first and then 
the building was put up around it. The 
structure is of heavy frame construction, 
with an interior finish of knotty-pine 
walls and hardwood floors. It houses 
the 36-inch reflector, and also has a 
lecture room which seats 150 persons, a 
darkroom, and an observer’s room com- 
plete with facilities for preparing mid- 
night lunches. 

The main dome is 34 feet in diameter, 
and the shutter opening is eight feet 
across and extends four feet past the 
zenith. Made of wood covered with 
steel plate, the moving weight of the 
dome is 34 tons. ‘The shutters weigh 
one ton each, and are opened by pushing 
a button. 

The observing platform was based on 
the same principle as the one at the 
Steward Observatory. ‘The elevator is 
pulled up a straight track, which is 
welded to a long arch that spans the 
dome. The platform is of wood, and 
has recently been widened in prepara- 
tion for using a new prime-focus spec- 
trograph. Plans are being made to re- 
place it with a welded steel structure 
in the near future. 

Construction of the Link Observa- 





The dome of the 5-inch refractor hangs in mid-air as it is lifted off the roof. 


tory, started in 1937, was a combination 
of professional and amateur efforts. An 
Indianapolis engineer, Carl D. Turner, 
was responsible for the design and con- 
struction of the mounting, which was 
fabricated in the Klaisler machine shop 
in Indianapolis. ‘The telescope cannot 
be unclamped, and there are electric 
motor fast motions in both co-ordinates 
for setting. A magnetic clutch discon- 
nects the sidereal driving motor and 
engages a high-speed motor for setting 
the hour angle. The tube is made of 
an aluminum alloy called Lynite, and 
the upper section rotates, allowing 
plateholder or eyepiece to be placed in 
any convenient position. “The moving 
weight is 5,200 pounds, of which 2,000 
pounds is contributed by the counter- 
weight. 





Mr. Turner also designed and built 
the grinding machine for the 36-inch 
mirror, which is a ribbed pyrex disk 
cast at about the same time as the 200- 
inch. Grinding, polishing, and figur- 
ing were in the hands of the two In- 
dianapolis amateurs, Mr. Maier and 
Charles Herman. Professor W. A. 
Cogshall, of Indiana University, gave 
advice and help whenever needed, and 
Dr. James Cuffey arrived in time to 
run the photographic !{artmann tests. 

The first celestial “photograph was 
taken by Dr. Cuffey 'n August, 1939. 
With the active help of President Her- 
man B Wells arrangements had been 
made in 1938, before construction was 
completed, for Indiana University to use 
the Link Observatory. ‘To start this 
program, Dr. Cuffey joined the uni- 


Preparation of the base upon which the 5-inch dome was latér placed. Dr. 
James Cuffey, of the Goethe Link Observatory staff, watches the progress of 
work on the cement floor. 
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The derrick is here depositing the dome of the refractor at its new site. Note 
that there is no observatory “building,” as the dome furnishes its own sides. 


versity staff early in 1939 as a post- 
doctoral research fellow. His work was 
interrupted in June of 1941 by a call to 
active duty in the navy. He served in 
the navigation department at Annapolis 
for five years, and returned to Indiana 
University in 1946 as an_ assistant 
professor. 

The primary activity of the Goethe 
Link Observatory has been and will 
continue to be research. Public educa- 
tion, however, has not been neglected. 
From the very beginning the observa- 
tory was open to the public from time 
to time. Regularly scheduled public 
nights in charge of the Indiana Uni- 
versity staff were started in 1946 at Dr. 
Link’s request, and these will be con- 
tinued. ‘The present arrangement is to 
have the observatory open to the public 
on four Sunday nights in the fall and 
four in the spring. A short lecture is 
given by a faculty member or a grad- 
uate student, in addition to observation 
with the 36-inch reflector. Attendance 
at these public nights has run as high 
as 110. The new location for the 5- 
inch Zeiss refractor will make it more 
useful on public nights. 

Except for the period of gasoline ra- 
tioning, students in the elementary as- 
tronomy class at Indiana University 
have been taken on a field trip to the 
Link Observatory each semester. The 
postwar enrollment of over 150 in this 
course has turned these trips into a 
major operation. ‘The entire class can 
be taken care of in four nights with the 
aid of a chartered school bus and a few 
private cars. 

The research program thus far has 
been devoted almost entirely to Dr. 
Cuffey’s work on the photographic pho- 
tometry of star clusters, using a double- 
slide plateholder at the prime focus of 


the 36-inch. A photoelectric photometer 
was built last year by J. Lynn Smith 
as a master’s thesis, and Dr. Cuffey 
plans to use this for setting up more ac- 
curate sequences for the determination 
of magnitudes in star clusters. Addi- 
tional photoelectric equipment is being 
developed by Dr. John B. Irwin, aided 
by a grant from the Research Corpora- 
tion. 

General specifications for a_prime- 
focus ultraviolet spectrograph of moder- 
ate dispersion were drawn up in 1946 
by Dr. Lawrence H. Aller (now at the 
University of Michigan); a grant was 
secured from the Research Corporation, 
and the order placed with the Perkin- 
Elmer Corporation. Difficulties with 


Dr. and Mrs. 
Link and Dr. Ed- 
mondson discuss 
a feature of the 
mounting of the 
36-inch reflector, 
which is of the 
cross-axis type. 
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the optical design have caused some de- 
lay, but it is hoped that this instrument 
will be finished in the near future. 
Meanwhile, changes have been made in 
the upper end of the tube of the 36-inch 
to provide for attaching the spectro- 
graph cage. 

The 10-inch camera will be used for 
searching for lost asteroids, in co-opera- 
tion with the International Astronomi- 
cal Union. The lens was lent to us 
by Dr. Paul Herget and the University 
of Cincinnati for this specific program. 
Financial support for this work during 
the coming year is partly taken care of 
by a contract with the Office of Naval 
Research. The 10-inch will, of course, 
also be useful for some photometric 
problems. 

The new equipment was planned by 
astronomers from the university in col- 
laboration with Dr. Link, under the 
terms of the earlier arrangement be- 
tween the university and the Link Foun- 
dation for Scientific Research. 

With the acceptance of Dr. Link’s 
generous gift, we are transferring our 
research activities, in name as well as in 
fact, to the Goethe Link Observatory. 
The Kirkwood Observatory on the 
Bloomington campus was built in 1900, 
and has a 12-inch visual refractor. For 
many years it has been a student’s ob- 
servatory used only for teaching, but 
the name has appeared on our research 
publications. ‘This series is now being 
terminated with No. 10, and future 
publications will be under the name of 
the Goethe Link Observatory. 

The Link gift also provides an op- 
portunity for expansion of research pro- 
grams and of staff. We can predict 
that Dr. Link’s foresight and generosity 
are going to result in useful research 
that will contribute to the general ad- 
vancement of astronomical knowledge. 
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NEWS NOTES 


COMET STATISTICS 


Harley Wood, in the Bulletin of the 
New South Wales Branch of the Brit- 
ish Astronomical Association, lists some 
tatistics on the comets for which orbits 
have been determined. Of about 400 
comets discovered prior to 1600, orbits 
are known for 55. In the successive 
centuries starting with 1601 the num- 
bers with orbits have been 20, 62, and 
312, while the period 1900 to 1940 has 
yielded 201 cometary orbits, an average 
of five per year. For bright comets 
there has been no significant recent in- 
crease: six for 1801-1850, eight from 
1851 to 1900, and four for 1901-1940. 

The period during which a comet is 
observed has increased from an average 
of 11 weeks for 1851-1870 to 19 weeks 
for 1911-1930. From 1851 to 1940 the 
total number of comets detected was 
420, of which 236 had periods of over 
a hundred years, and 66 were short- 
period comets observed for the first time, 
while 118 were later returns of older 
periodic comets. The largest number 
of comets found in any one year has 
been 14, in 1947. 


ANOTHER BIG METEORITE 


The Smithsonian Institution in Wash- 
ington has recently acquired an iron 
meteorite weighing 1,164 pounds. This 
is one of the largest meteorites known to 
have fallen in the United States. It is 
the Drum Mountain, Utah, meteorite 
discovered four years ago by two Japa- 
nese near a wartime relocation center for 
alien nationals. Yoshio Nishimoto and 
Akio Ujihara, who were conducting 
classes in gem cutting, were searching 
the countryside for specimens for class- 
room demonstrations when they found 
a very unusual-looking rock projecting 
about two feet out of the ground. 
Smithsonian authorities estimate that the 
mass must have struck with a tremen- 
dous force, yet there was no evidence of 
a crater associated with the meteorite. 
They believe the mass must have rico- 
cheted or rolled from its original strik- 
ing point to the site of its discovery. 
The meteorite has rather deep surface 
depressions which the experts believe to 
have been created before the object 
struck the atmosphere. 


PHOTOELECTRONIC 
TELESCOPE 


The Halley lecture for 1948, deliv- 
ered May 12th on “Morphological As- 
tronomy” by Dr. Fritz Zwicky, of the 
California Institute of Technology, at 
Oxford, England, is published in the 
August issue of the British journal 
Observatory. The lecture covers many 
phases of astronomy, one of which is 
instrumentation. One way of realizing 
“greater integrated flow of energy at 


By Dorrir HoFFLeitr 





the focal surface...than through the 
entrance aperture is the construction of 
a photo-electronic telescope.” Parts of 
such a telescope were built by RCA 
under the direction of V. K. Zworykin 
in 1941, but developments were stopped 
by the war. 

Several of the advantages of this type 
of instrument are cited. Light entering 
the photoelectronic telescope strikes a 
layer of material, such as cadmium, caus- 
ing it to emit electrons. ‘The electrons 
can be accelerated from the image sur- 
face to increase the intensity of the light 
signals up to limitations set by back- 
ground fluctuations. Uniform _ back- 
ground intensity may be eliminated by 
electric compensation, so that sky. back- 
ground or the uniform disk of the sun 
may be scanned away. Another great 
asset of the photoelectronic telescope is 
the use of Zworykin’s image stabilizer ; 
scintillations due to unsteady atmosphere 
or motions of the telescope, so important 
in ordinary instrumentation, are stabi- 
lized in the refocused image. The tele- 
scope can be provided with automatic 
guiding devices. Moreover, the search 
for novae, comets, and the like can be 
“put on mass-production,” since images 
from the photoelectronic telescope can 
be televised. 


BUILD YOUR OWN RADAR 


Radar is rapidly becoming standard 
equipment for the observation of me- 
teors. While professional groups, no- 
tably in England, Canada, Czecho- 
slovakia, and the United States, are 
actively engaged in radar studies of 
known showers, new daylight streams, 
and statistical meteorics, amateurs are 
likewise beginning to make radar-meteor 
observations an active hobby. A pioneer 
in this field for amateurs is Charles A. 
Little, Jr., who describes his home-built 
equipment in-a supplement to the July- 
August issue of Star Dust, bulletin of 
the National Capital Astronomers, 
Washington, D. C. 

It is important to note that for op- 
eration of such apparatus in the II- 
meter band, which is shared by ama- 
teurs, industrial, scientific, and medical 
apparatus, a special license is necessary. 
Mr. Little’s set consists of six units: 
transmitter, a high-voltage power sup- 
ply (5,000 volts), receiver, indicator, 
indicator power supply, and the an- 
tenna system. The half-wave trans- 
mitting antenna-reflector and the re- 
ceiving antenna are mounted on a 
60-foot telephone pole. The carrier 
frequency is between 27.185 and 27.455 
megacycles. 

The results obtained by Mr. Little 
during two months of observations are 
encouraging. The 150 echoes he re- 
corded verified the greater abundance 


of meteors between midnight and noor 
than between noon and midnight, He 
found that the distances of the observed 
meteors were greatest between 9 and 
10 a.m., averaging 130 miles, while be- 
tween 9 and 10 p.m. they averaged only 
75 miles. The observed durations 
ranged from 0.5 to 18 seconds, but most 
of the meteor echoes appeared to last 
from 0.5 to two seconds, 


AN ECLIPSE EXPEDITION 


On. November ist there occurred a 
total eclipse of the sun, starting at sun- 
rise near Lake Victoria in Africa and 
ending at sunset near New Zealand. 
Not many astronomers planned to ob- 
serve this eclipse, but a small expe- 
dition from the Greenwich Observatory, 
headed by Dr. R. d’E. Atkinson, went 
to Mombasa, on the Kenya coast, where © 
the eclipse was 98 per “ent total, to 
photograph the narrow crescent sun. 
The purpose was to try out a method 
for obtaining more accurate positions of 
the moon from measurements of the po- 
sition angles of the line of the eclipse 
cusps. As seen from Mombasa, this 
position angle was expected to swing 
through an angle of about:70 degrees in 
2% minutes, during which interval the 
astronomers hoped to obtain some 3,000 
timed pictures on 35-mill'meter motion 
picture film. Each expostire was to be 
1/1,000 second long, with a green filter 
and a visual telescope lens stopped down 
to f/40. Nature reports that the method 
is expected to yield the position of the 
moon to a higher degree of accuracy 
than could be obtained from the results 
of 6,000 ordinary occultation observa- 
tions, as not only is the timing much 
improved, but personal equation, sys- 
tematic time differences between sta- 
tions, and real changes of the moon’s 
libration are eliminated. If Dr. At- 
kinson’s expedition was successful, the 
method will probably be applied to long- 
range geodetic problems. 


AMERICAN ASTRONOMICAL 
SOCIETY TO MEET AT 
NEW HAVEN 


By invitation of Dr. Dirk Brouwer, 
the 8oth meeting of the American As- 
tronomical Society will be held at Yale 
University Observatory, New Haven, 
Conn., December 28-31, 1948. Regis- 
tration and an open house will take 
place on Tuesday, the 28th, and on 
Wednesday there will be two sessions 
for papers. Two special sessions are 
planned for the afternoon of the 30th, a 
short symposium of three invited papers 
on microwave astronomy arranged by 
Professor Charles R. Burrows, Cornell 
University, and then a teachers’ confer- 
ence. The society dinner that evening 
will be followed by a series of talks on 
the recent meeting of the International 
Astronomical Union. The final session 
for papers is to be held December 31st. 
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RATUS OF SOLI was publicity 
agent for most of the constellation 
figures well known among us to- 

day. Forty-eight years after the death 
of Alexander the Great, Aratus wrote 
a long astronomical poem, Phaenomena, 
which was read by the wise and well-to- 
do of his own age and of succeeding 
generations and which, escaping destruc- 
tion amid the turmoils of 2,000 years, 
survived until it was made deathless by 
modern printing presses. The Parthenon 
is a ruin, but the Phaenomena is as fresh 
and fair as when it first was published in 
275 B.C. 

Lost forever are the names of the 
men who first ran the imaginary lines 
forming our constellation figures. But 
we may be certain that they lived in the 


Tigris-Euphrates valley, perhaps at 
Babylon. Twenty centuries elapsed 
while the celestial chart was being 


evolved. ‘The work was done by priests, 
not by shepherds, because shepherds 
were too busy earning a livelihood to 
have time for intellectual pursuits. Fin- 
ishing touches probably were added by 
the mariners of Phoenicia and Greece, 
and by Homer and Hesiod, poets of 
early Hellas. 

But to Aratus we must give a laurel 
crown for having made the system popu- 
lar and permanent. His poem was a 
favorite not only in Greek-speaking 
lands, but also in the Roman West. It 
was criticized by Hipparchus (2nd cen- 
tury B.C.), greatest astronomer of the 
ancient world, and admired even by 
Virgil. Cicero, orator and statesman, 
and Germanicus Caesar, nephew of 
Tiberius, both translated it into Latin. 
From its prelude Zeus himself quoted 
a line, if one may believe Lucian, the 
Greek Voltaire. 

We are told that the Greeks called 










The Man Whe 
Made the 


Constellations 


Famous 


By L. S. CopELAND 


Aratus of Soli, drawn from 
a copper coin of that city. 
Published in a work by 
Fulvius Ursinus, 16th-cen- 
tury Italian antiquary, re- 
printed by Basil Kennet in 
“Lives and Characters of 
the Ancient Grecian 
Poets,” London, 1697. 


themselves children of the gods, and 
that the Romans, not to be outdone, re- 
ported that the Latins were descended 
from the Greeks. As Virgil wrote an 
epic after the manner of Homer, 
Manilius composed a stellar poem under 
the influence of Aratus. Both Manilius 
and Aratus have been remembered near 
the Sea of Serenity on the lunar chart. 
The Latin poet’s ring, southeast of the 
sea, shines out big and handsome, but 
the Greek’s memorial is only an oblong 
crater, seldom observed, aloft on a 
mountain at the southern end of the 
Apennine chain. 

The word Aratus, like our given 
name Samuel, means obtained by prayer. 
Plutarch devoted one of his Lives to 
Aratus, general and statesman of Sicyon. 
But our interest is in the poet of the 
constellations, the leading amateur as- 
tronomer of the ancient world. He was 
reared in Soli, a city of Cilicia, and 
wrote his chief work in Macedonia. St. 
Paul also was a native of Cilicia and 
introduced Christianity to Europeans by 
carrying it first into Macedonia. 

But where was Soli? On a map of 
the Mediterranean locate Cyprus. After 
placing your pencil on the easternmost 
tip of that major island, draw a line due 
north till it touches the coast of Asia 
Minor. The point of contact will be 
between Soli and Tarsus, birthplace of 
St. Paul. These cities were only 25 
miles apart. 

As a boy, Aratus may have enjoyed 
watching far-off ships sailing toward 
his home town and toward the Cydnus 
River. His education, begun in his 
home town or in Tarsus, was continued, 
perhaps on Cos, but especially in Athens. 
He studied under grammarians and 
philosophers, the most famous of whom 
was Zeno, father of Stoicism. In Athens 
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the Solian met Callimachus, who wrote 
the first of those poems which intro- 
duced to the world the constellation of 
Coma Berenices. If the two authors 
discussed the stars, they failed to men- 
tion Coma Berenices, once tuft of the 
Lion’s tail, but later transformed, by 
the craft of Conon (Alexandrian as- 
tronomer) and the magic of Calli- 
machus and Catullus (Latin poet), into 
the shining tresses of an Egyptian queen. 
At least, Aratus wrote not one word 
about the new constellation. 

Perhaps it was in Athens that Aratus 
met Zeno’s powerful friend, Antigonus 
Gonatas, king of Macedonia. Antigonus 
invited or welcomed the Solian poet to 
his court in Pella, 30 miles northwest 
of modern Salonika, and there Aratus, 
encouraged by the king, elaborated the 
Phaenomena. About a year after its 
appearance, Macedonia was conquered 
by Pyrrhus, ruler of. Epirus. 

The death of Pyrrhus in 272 B.c. en- 
abled the Macedonian king easily to re- 
gain his throne. Aratus, who had be- 
come a refugee at the court of King 
Antiochus I in Syria, gladly returned 
to Pella. There he lived until his death 
sometime before 240 B.c. In memory of 
him a coin was minted and a monument 
raised by the city of his boyhood. And 
now let us consider the bright lights of 
his poem, which men of many centuries 
have enjoyed. 

Dr. Robert H. Baker, astronomy pro- 
fessor at the University of Illinois, de- 
scribes the masterpiece of Aratus as a 
best. seller of Greco-Roman times. So it 
was, but it was elaborated for educated 
readers, not for the masses. Those who 
loved the Jliad found pleasant reading 
also in the astronomical poem. Aratus, 
we know, was an admirer of Homer’s 
works, because the poet of Soli pre- 
pared for King Antiochus an edition of 
the Odyssey. The Phaenomena has an 
antique flavor, and many of its words 
can be found in a Homeric dictionary. 
Though the phrases are picturesque, the 
lines might have been simpler if the 
author had foreseen that they would 
bother readers centuries after his death. 

Theaters would call the Phaenomena 
a double feature. The second part, the 
Weather Signs, is interesting chiefly be- 
cause, in lyric language, it unintention- 
ally discloses how irrational was much 
of the thinking of that long-ago era. 

But our concern is with the first part. 
It was based on an astronomical treatise, 
also called the Phaenomena, written 
about 50 years before by Eudoxus of 
Cnidus. After Eudoxus had studied at 
Heliopolis in Egypt, he brought back 
to Greece a celestial globe or the idea 
of a stellar sphere. In his manuscript 
why did he not describe the Egyptian, 
instead of the Mesopotamian, _ star 
groups? Perhaps because the Greeks 


for nearly a thousand years had accepted 
the Babylonian ‘designs, especially Ursa 
Major, Bootes, Orion, the Pleiades, and 
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t .c Hyades, all mentioned by Homer. 

The Phaenomena of Aratus begins 
«ith a beautiful prelude, in which Zeus 
is exalted and glorified. ‘This prologue, 
condensed and freely rendered, may be 
expressed as follows: 


With Zeus let us begin the book; 
Of him we ever mindful are. 
He fills the streets and marts of men, 
The sea and harbors near and far. 
We need him under sun and cloud, 
For we his offspring also are. 
He gives us signs foretelling good 
And wakens us to work and earn; 
He shows us when to plough and plant 
And when the years and seasons turn. 
For he the constellations made, 
That they might teach and we might 
learn. 
So hail we ever and again 
The Father, mighty aid to men. 


Though the Stoic Cleanthes also 
portrayed the fatherhood of Zeus, we 
know that when St. Paul in his address 
on Mars Hill (Acts, xvi, 28) quoted 
the line, “For we are also his offspring,” 
he was influenced by the Phaenomena, 
because the same words appear in both 
places, except that the apostle uses a 
later form of the Greek term we are. 

The music of the prelude ceases, and 
Aratus, facing north, points out two 
Arktoi (Bears), from which our Arctic 
Circle derives its name. Zeus placed 
them in heaven because when he was a 
child they hid him in a cave and cared 
for him for a year. Aratus adds that 
they were known also as wagons because 
they wheel about the pole. Greek sea- 
men steered by Helike (Larger Bear), 
he records; the Phoenicians, by Kyno- 
soura (Cynosura, Ursa Minor). Next 
he presents Drakon (the Dragon) 





“winding interminably around and 
about.” 

As Cynosura in Greek means Dog’s 
Tail, we have here another, and perhaps 
older, picture of Ursa Minor. The poet 
portrays this constellation as having its 
head in the coil of the Dragon. Though 
this description is not literally true, it 
reminds us that the Dragon stretches 
like a great loop along two sides of the 
Little Dipper. 

Before us next appears Engonasin or 
On-His-Knees, “the phantom like a toil- 
ing man.” No one remembers about 
what he is busy or why he is kneeling, 
Aratus remarks. But after our poet’s 
time the mystery was solved by calling 
this constellation Hercules. We are 
told that a foot of the kneeler is over 
the crooked Dragon’s head. 

Nearby is Stephanos (Northern 


Crown), placed on high by Dionysius 


The Planisphere of 
Geruvigus, illustrat- 
ing a Roman manu- 
script of the “Phae- 
nomena” of Aratus, 
drawn in the 9th or 
10th century A.D. 
From Basil Brown’s 
“Astronomical At- 
lases, Maps, and 
Charts.” Note wind- 
ing Dracowith Bears 
in the curves, Cassio- 
peia without a chair, 
water from the 
Aquarian jar, Erida- 
nus flowing from a 
jar, Cetus as a sea 
monster (not a 
whale), Centaurus 
holding a rabbit (not 
a wolf). 
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(Bacchus) to be “a token for abandoned 
Ariadne.” Notice that Dionysius, not 
Theseus of Minotaur fame, is here the 
false lover. Then come Ophiouchos, 
with “such splendid shoulders,” and the 
Serpent, which, lifting its head to Ari- 
adne’s Crown, twines around the waist 
of the Serpent Holder while he twists 
it with both hands and treads down 
the “great beast” Scorpios. 

Libra appears as the huge, dimly 
lighted Chelai or Claws of the Scorpion. 
For its modern name was not used be- 
fore the Ist century B.c. 

Next far-seen Bootes rolls by, “like 
one who drives.” He is also Arktophylax 
(Bear Guard), and he seems to touch 
the Bear. Though his stars are bright, 
under his belt is one surpassing the 
others — Arkturos. Below them can be 
seen Parthenos (the Virgin). From the 
same root comes Parthenon, maiden’s 


chamber, name of the beautiful Athe- 
nian temple. Even in those days, 
Aratus reports, it was uncertain who 
she really was. But he interrupts his 
description to repeat a pretty story of 
the fall of man. 

In the Golden Age the goddess Justice 
talked face to face with men. When 
the Silver Age dawned and mental and 
moral virtues weakened, she began to 
dwell apart from mortals, whom she 
vainly reproved and warned. In the 
ensuing Bronze Era her disappointment 
over the increasing waywardness of hu- 
manity caused her to desert earth for 
her present place in heaven. 

Special mention is made of two of 
the Virgin’s stars, the radiant ear of 
grain (Spica) and Protrygeter (the 
Vintager, Epsilon Virginis), which, he 
says, is as bright as the star under the 
tail of the Great Bear (Cor Caroli). 

Didymoi (the Twins), Karkinos (the 
Crab), and beautifully shining Leo (the 
Lion) are followed by Heniochos (Au- 
riga, the Charioteer). The Charioteer 
has on his left shoulder the sacred goat 
(Capella) and the dimly gleaming Kids. 
Below crouches Tauros (the Bull), up- 
on whose forehead “the Hyades have 
been cast.” The poet notes that one tip 
of the Bull’s horns is also one of 
Auriga’s feet. 

Next are introduced Kepheus (Ce- 
pheus), his misguided wife Kassiepeia 
(Cassiopeia), and “that tragic treasure” 
Andromede (Andromeda). In describ- 
ing Andromeda, our author includes a 
picturesque detail, “those hands up- 
raised and widespread always.” The 
victim’s head rests on the great Hippos 
(Horse), with which she shares one 
star. This brilliant, “the navel,” and 
three others, “big and beautiful,” form 
a square on the sides and shoulders of 
the Horse, Aratus explains. He does 
not name the steed, but we know that 
he, too, thinks of Pegasus, because he 
says that the sacred animal by stamping 
a forefoot created a spring on Mt. 
Helicon. 

Near the dimly starred Krios (Ram) 
and the three-sided Deltoton (Triangu- 
lum) shine Jchthyes (the Fishes), joined 
with bonds that meet in the Tail Knot 
(Alpha Piscium). 

Andromeda’s feet point to Perseus. 
There he “outreaches, coated with dust 
[the Milky Way] in Father Zeus.’ 
This curious phrase survived from the 
days when the early Aryans regarded 
the radiant sky as a god, Dyaus. From 
that word were derived Zeus, Deus, 
and the first syllable of Jupiter. “In 
Zeus” (heaven) the poet places also the 
Horse and the Bird (Cygnus). 

On the left of Perseus are borne 
along the Pleiades, “celebrated among 
men as seven,” whom Aratus mentions 
by name — Alkyone, Merope, Kelaino, 
Elektre, Sterope, Teygete, and Maia. 
But “as six they are seen,” an early 
reference to the Lost Pleiad. “Small 
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and faint, but well-known, they roll on- 
ward night and morning, with Zeus as 
their cause.” 

The small Lyre that Hermes made 
from a tortoise is near the shimmering 
but misty Ornis or Bird (Cygnus). 
Ornis in joyous flight is carried west- 
ward. Through Hydrochoos (Aquar- 
ius) and Aigokeros (Capricornus), 
where “the strength of the sun” then 
turned in December, our poet-guide 
leads us to Scorpios and Toxeutes (the 
Archer, Sagittarius), who draws his big 
bow near the Scorpion’s sting. And an 
arrow, Ojistos (Sagitta), lies close to 
Aetos (Aquila). Having glimpsed Del- 
phis (the Dolphin) above Capricornus, 
we admire Orion, constellation unsur- 
passed: (“expect not to behold others 
more excellent’) and gaze at the star- 
spotted Kyon (Larger Dog) with 
Seirios (Sirius), “which is most keenly 
hot.” Sirius means scorching and the 
term, is hot, used here by Aratus, is 
the verb of the same word. This great 
star forever pursues Lagoos (the Hare), 
which is seen under Orion’s feet. 

Aratus is pleased to repeat an old 
story. While hunting on Chios, Orion 
angered Artemis by profanely seizing 
her robe. First, the goddess tore up the 
nearby hills. ‘Then she sent forth the 
Scorpion, which vanquished and killed 
Orion. So, when Scorpius rises, the hero 
drops from sight in the west. 

With prow wrapped in mist the ship 
of Jason, Argo (in English, the Swift), 
is being drawn stern foremost, like a 
boat backing up to the mainland. Be- 
neath the Ram great Ketos (the word 
originally meant a sea-monster) menaces 
Andromeda, cowering afar, and below 
the monster winds Eridanos, the mourn- 
ful river of stars. Jchthys Notios (Piscis 
Austrinus) floats below Capricornus, 
while a small outpouring of drops, 
Hydor (the Water), is scattered to the 
right of “noble” Aquarius. 

Under the Archer’s front feet small 
stars forming a circle roll onward (the 
Southern Crown; unnamed by Aratus, 
perhaps because it was close to the hori- 
zon in Macedonia). Next we observe 
Thyterion (Ara, the Altar), under the 
Scorpion’s sting, and Kentauros (Cen- 
taurus) whose right hand holds Therion 
(the Beast), in modern times called 
Lupus, but of a nature not disclosed by 
Aratus. 

Hydre (Hydra) winds and coils, 
stretching far, with Kreter (the Cup) 
resting about half way down its course. 
Near the great snake’s tail, Korax (the 
Crow) hammers away at one of the 
coils, according to our imaginative poet. 

Neither Equuleus nor Canis Minor is 
mentioned, but Procyon, chief star of 
the Smaller Dog, is beautiful near 
Hydra and the Twins in the poet’s pic- 
ture book. Altogether 45 of our stellar 
groups are included, besides Pleiades, 
Hyades, Water, and Procyon. 

Thus the constellations, treasures of 





A British Museum coin showing the 
head of Aratus, issued at Soli. 


the night, return with the seasons as the 
years go by, continues Aratus. And on 
clear moonless nights heaven is cleft by 
a bright circle called Gala or Milk (the 
Milky Way). The poet speaks of four 
other belts — two tropics, the equator, 
and the zodiac. After describing the 


rising and setting of starry groups, he 
closes the first part of his work with the 
words, “In every direction the gods 
speak many things to men.” 

The science book of Eudoxus was 
reborn, in lasting form, as the poem of 
Aratus. So successful was the work of 
the man of Soli that Julius Schiller, in 
1627, tried in vain to Christianize the 
celestial sphere by giving New Testa- 
ment names to northern constellations 
and Old Testament names to those in 
the southern sky. ‘‘Aratus will be re- 
membered as long as the sun and moon,” 
says Ovid (Cum sole et luna semper 
Aratus erit). 

Examining the Phaenomena, we have 
seen that the ancient Greeks delighted 
in the same constellations that still hold 
our attention. ‘Though the stars have 
been dashing along at tremendous 
speeds, the celestial groupings are so 
vast and so very far away that we can 
detect little change after 20 centuries. 
So we find that the night sky links us 
with long-gone ages and even with the 
men who lived when history began. 





LETTERS 


Sir: 

Organization of German amateur plane- 
tary work has been progressing very 
nicely here of late, and we have made cur- 
rent and regular observational reports to 
the Association of Lunar and Planetary 
Observers in New Mexico. At present 
our organization consists of about seven 
observatories and 50 private individuals. 
The enclosed reports are from two of the 
observatories [1943-44 Observations of 
Jupiter, Berlin-Treptow Observatory; The 
1948 Opposition of Mars, Schwaebischen 
Observatory, Stuttgart], and we will 
gladly send copies of these and other 
small periodicals to interested persons. 
We hope to organize formally all German 
planetary observers in the near future. 

What we still lack most are optics and 
literature, so if you have back numbers 
of any astronomical periodicals, do send 
them on to us please. 

During the first week of October, the 
new Astronomische Gesellschaft will hold 
a big meeting at Hamburg. It promises 
to be the first major astronomical event 
in postwar Germany. Most of us, of 
course, will attend. 

ERNEST PFANNENSCHMIDT 
Grimsehlstrasse 18 

Einbeck, Hannover 

British Zone, Germany 


Sir: 

Concerning flying saucers, flying disks, 
and mystery balloons, reports of which 
still persist, I believe I have had an indi- 
cation of what some of them might be — 
at least those reported seen in daylight 
hours. 

In September Mrs. King and I took a 
leisurely trip by air through the middle 
western states. At Rice Lake, Wis., while 
refueling, we noticed a strange object 
about 45 degrees above the horizon. It 
was difficult to estimate its distance from 
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us, since we had no idea of its size. It 
resembled, first, a dark gray cloud in the 
shape of a perfect disk, moving quite 
rapidly in an easterly direction. Quickly 
it changed form, then resembling a sphere, 
halted in its travel, descended a bit, rose 
again, reversed its direction of movement, 
changed form to resemble a parachute, 
then disintegrated, reformed again into a 
disk, and so on. 

Completely baffled, we took off to chase 
it down, but could not find it after we 
got into the air. We eliminated the pos- 
sibility of its being a balloon or a para- 
chute, for it traveled mostly against a 
stiff easterly wind. A few days later, at 
Chetek, Wis., as we sat outdoors waiting 
for a taxicab, we saw the dark gray disk 
again. However, this time it traveled 
toward us, and came closé enough for us 
to see it clearly as it disintegrated into 
hundreds or thousands of small specks — 
birds! They were small, fast birds of the 
order of the sparrow or swallow, but we 
could not be sure of the exact size or 
species. The disk formation of bird flying 
was new to us. 

BENJAMIN KING 
Westchester Apartments 
Washington 16, D. C. 
Sir: 

In regard to your recent news note on 
“A Rare Astronomical Treatise” (Octo- 
ber, 1948, page 301), I have had a copy of 
Planetary and Stellar Worlds, by O. M. 
Mitchel, collecting dust on my shelves 
for over five years. Imagine my surprise 
when I discovered that a book to which 
I had not given a second thought was 
not even “home.” 

If you should know of any organization 
or individual who has been seeking this 
book and has not yet found a copy, any 
reasonable offer shall take mine. Its con- 
dition is good as books 100 years old go. 

CHARLES BENEVENTO 
83 Hoyt St. 
Brooklyn 2, N. Y. 
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The Two Lunar Eclipses of 1948 


By ALEXANDER Poco 
Carnegie Institution of Washington 


Two SMALL but interesting eclipses 
of the moon occurred in 1948. The 
very shallow partial eclipse of April 23, 
1948, was the last umbral eclipse of a 
descending-node saros series (see below, 
third upper schematic diagram). ‘The 
deep penumbral eclipse of October 18th 
was the first eclipse of the terminal 
penumbral run of an ascending-node 
saros series (see the third lower dia- 
gram). 

On April 23rd, at 13" 39” Universal 
time, the southern limb of the moon 
dipped about 0.9 minutes of arc into the 
physical umbra; the eclipse was a mere 
contact with the geometrical umbra 
which does not take into account the 
empirical two per cent correction added 
by 19th-century computers on the basis 
of pre-photographic observations of the 
edge of the umbra. On October 18th, 
at 25 35™ Universal time, the northern 
limb of the moon passed within about 
1.5 minutes of the physical umbra; the 
moon was deep within the optically ef- 
fective inner layers of the penumbra; 
even the southern limb of the moon was 
within the penumbral cone. As far as 
terrestrial observers were concerned, 
there was a conspicuous darkening of 
the southern limb of the moon on April 
23rd, and of the northern limb on Oc- 
tober 18th; in both cases, the degree of 
darkening depended more on the un- 
predictable amount of sunlight refracted 
by the earth’s atmosphere into the parts 
of the shadow cones through which the 
moon happened to pass than on the shal- 
low dip or the narrow gap indicated by 
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The descending-node series of lunar 
eclipses which contains that of April 23, 
1948, began on June 10, 830 (first upper 
diagram), and will end on July 31, 2110 
(fourth upper diagram). The lower set 
illustrates the ascending-node series 
containing the penumbral eclipse of Oc- 
tober 18, 1948. 
Variations in the size of the umbral and 
penumbral cross sections, in the size of 
the moon, in the inclination of the 
moon’s orbit, the details of the shallow 
encroachments or close approaches, and 
so on, are not shown in the diagrams. 





The title and lower 
portion of a page 
from the Roman Cal- 
endar of Stoeffler, 
showing two total 
eclipses of the 16th 
century which are in 
the saros series that 
contain the two lunar 
eclipses of 1948. 





the magnitudes of the eclipses, 0.028 and 
—0.05, respectively. 

The data on the partial eclipse of 
April 23rd may be found in the al- 


manacs. Here are the circumstances 

of the penumbral eclipse of October 18, 

1948: 

Moon enters penumbra ...... Oct. 184 0h 13m UT 

Middle of the eclipse ........ 2:35 

Moon leaves penumbra ...... 4 57 
Magnitude, —0.05 (moon’s diam. — 1.0) 
Moon in the zenith at mid-eclipse, over 41° 

W., 10° N. 

The penumbral eclipse of October 
18th, visible on both sides of the At- 
lantic, was observed both visually and 
photographically. The darkening of 
the northern part of the moon was vis- 
ible to the unaided eye for about an 
hour, between 9 and 10 p.m. EST, on 
Sunday, October 17th. This observer 
would describe the darkening as gray- 
ish or brownish; the flattening of the 
northern rim was visible to the unaided 
eye for at least 20 minutes— it was 
very conspicuous when observed through 
the right shade of dark glasses. 

The eclipse of April 23, 1948, was 
the 63rd of its saros series. «This de- 
scending-node saros series will consist of 
72 eclipses: 9 in the initial penumbral 
run, 54 in the umbral run (20 initial 
partial, 12 total, 22 terminal partial 
eclipses listed in Oppolzer’s Canon der 
Finsternisse), and 9 in the terminal 
penumbral run starting with the eclipse 
of May 4, 1966. 

The eclipse of October 18, 1948, was 
the 55th of its saros series. ‘This as- 
cending-node saros series will consist of 
73 eclipses: 10 in the initial penumbral 
run, 44 in the umbral run (9 initial 
partial, 27 total, 8 terminal partial 
eclipses listed in Oppolzer), and 19 in 
the terminal penumbral run starting 
with the eclipse of October 18th. Since 
the magnitudes of the winter eclipses of 
a saros series change slowly, the termi- 
nal penumbral eclipses of this saros series 
will remain, in the 20th and 21st cen- 
turies, easily visible to the unaided eye. 





























When the printing presses of Europe 
were young, our two saros series were 
in their respective runs of total eclipses. 
The German Calendar of Regiomon- 
tanus (Nuremberg, ca. 1474) and the 
Roman Calendar of Stoefer (Oppen- 
heim, 1518), among other almanacs, 
contain data on several lunar eclipses 
belonging to our two saros series; early 
lists were limited to a selection of 
eclipses, solar or lunar, visible in Eu- 
rope. ‘The facsimile here reproduces a 
portion of a page from Stoeffler’s Cal- 
endarium Romanum Magnum, printed 
in black and red by Jacob Koebel. The 
total lunar eclipses of 1533 August 4 
and 1534 January 29/30 were the an- 
cestors of the two lunar eclipses of 1948 
— ancestors removed 23 saros intervals 
of 6,585.32 days. 





OCTOBER ECLIPSE REPORTS 


Several observers have reported watch- 
ing the penumbral eclipse of October 17th. 
Franklin W. Smith, Boston, Mass., writes: 

“I happened to look up at the moon 
and noticed at first glance that the region 
near the north pole was less bright than 
the rest of the disk. Then I recalled that 
the moon was just full and approaching 
its ascending node; hence I was observing 
an appulse* as described in Terminology 
Talks [October, 1948, page 305]... . The 
moon must have passed very close to the 
boundary of the umbra.” 

Paul W. Stevens, Rochester, N. Y., 
knew about the eclipse in advance, but 
clouds prevented his observing it. 





*Dr. Pogo sees no reason for continuance of the 
vague term “appulse” to denote a penumbrail 
eclipse. The term is also rather loosely applied 
to such events as a conjunction of heavenly 
bodies or the culmination of a star, whereas the 
words “‘penumbral eclipse” leave no doubt as to 
their meaning.—ED. 





JUNIOR STAR DUST 


The first number of a bulletin by and 
for the junior members of the National 
Capital Astronomers has been published 
under the title Junior Star Dust. It is of 
the same form as the society’s regular pub- 
lication, Star Dust, and will be issued bi- 
monthly. 
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HESE events are among the astro- 

nomical high points of the year 

now closing, but no special sig- 
nificance is to be attached to the order 
in which I present them: 

1. The Intérnational Astronomical 
Union, after an interruption of 10 years, 
again had a full session, in Zurich, 
Switzerland, with nearly 40 interna- 
tional commissions in action. New 
commissions on microwave _ research, 
close binaries, and astronomical history 
were set up. The bureau on variation 
of latitude made an excellent report on 
the wandering of the earth’s poles. In 
the operation of its five collaborating 
observatories, in America, Italy, Russia, 
and Japan, the bureau is a sort of 
United Nations of geodesy. Dr. Ber- 


The dedication on Palomar Mountain, June 3, 1948. Photograph by Mars F. Baumgardt. 
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Some Astronomical Hight 


nard Lyot, of the Pic du Midi Observ- 
atory in France, reported on his con- 
tinuing magic touch in coronagraphy; 
and the Moscow astronomers revived 
the war-interrupted Prager-Schneller 
handbook of variable stars. Interna- 
tional co-operation was completely cor- 
dial. The union receivéd invitations 
from America and from Russia to hold 
the next meeting (1951) in Pasadena 
or Leningrad, respectively. 

2. The fifth satellite of Uranus was 
discovered by Dr. G. P. Kuiper with 





By Hartow Suap ey, Harvard College 


the McDonald Observatory 82-inch re- 
flector. Heaven knows we have plenty of 
satellites already, but this small, swift- 
moving 17th-magnitude object joins the 
big family of satellites now recognized 
and adds usefully to the complications 
of a solar system that no theory of ori- 
gin has yet satisfactorily explained. 

3. The formal dedication of the 
Palomar 200-inch reflector, together 
with conspicuous advance in its final 
adjustment, is the telescopic highlight 
of the year. The inauguration of the 
work of its smaller but mighty 48-inch 
Schmidt neighbor on Palomar Moun- 
tain is another notable development in 
the Schmidt revolution that had already 
been well opened by the instruments at 
Warner and Swasey Observatory, at 
Tonanzintla in Mexico, at Harvard’s 
Oak Ridge station in Massachusetts, 
and on Palomar. 

4. An interstate meteorite, the Nor- 
ton achondrite, fell along the Kansas- 
Nebraska line on February 18, 1948, 
adding many specimens to our small col- 
lection of meteorites of this rare type. 
The largest piece, weighing about a ton, 
was acquired jointly by the University 
of Nebraska and the Institute of 
Meteoritics of the University of New 
Mexico. 

5. The 1ooth white dwarf was an- 
nounced during the year by Dr. W. J. 
Luyten, of the University of Minnesota, 
who has discovered 61 of these impor- 
tant neighboring stars, using for his 
work on positions and motions the Har- 
vard South African Bruce plates, and 
for work on colors the data obtained by 
himself and others at the Steward Ob- 
servatory in Arizona and the Cordoba 
Observatory in Argentina. 

6. The proposed creation of an in- 
ternational observatory or laboratory 
has progressed through official steps 
taken by the Economic and _ Social 
Council of the United Nations and by 
UNESCO, but much more stepping 
will be necessary before this dream is 
realized. ‘The threefold object is to ad- 
vance astronomical science, to help in 
the rehabilitation of the astronomy of 
war-torn countries, and to provide an 
example of. international co-operation 
that might be usefully followed in other 
scientific and cultural fields. 
progress may be made through an inter- 
science conference, under UNESCO 
auspices, and through the establishment 
of an international all-science compu- 
tational laboratory. 

7. Important progress has been made 





*Adapted from the author’s traditional talk at the 

annual dinner of the American Association 
of Variable Star Observers, Cambridge, Mass., 
October 16, 1948. 
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by Horace W. Babcock, of Mount Wil- 
son Observatory, on the discovery and 
study of the general magnetic fields in 
certain stars, among them the spectrum 
variables. Some rapidly rotating stars, 
however, where strong fields might be 
expected, show no magnetic effect in 
the structure of their spectrum lines be- 
cause their rotational axes are too highly 
inclined to the line of sight. An un- 
published report comes from Germany 
that the relatively weak magnetic field 
of the sun as a whole has disappeared, 
or perhaps was never quite securely 
established. 

8. Plans were completed for a Baker- 
Schmidt telescope of 32 inches aper- 
ture, to be operated jointly by the 
Armagh Observatory, North Ireland, 
the Dunsink Observatory, Dublin, Eire, 
and Harvard Observatory. Known as 
the Armagh-Dunsink-Harvard reflector, 
this instrument is to use the two-pier 
mounting of the Bruce telescope on 
Harvard Kopje, South Africa, and it 
should be in operation in about a year. 
A heavy program of research on stars 
and galaxies will be undertaken, with 
special attention paid to the galactic 
nucleus. The telescope’s function as an 
instrument of good will and interna- 
tional co-operation is generally recog- 
nized. 

9. The firm establishment during 
this past year of microwave astronomy 
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Uranus and its five satellites. Oberon is uppermost; Ariel is below left center; 
Umbriel and Titania are at the right. Satellite V, of the 17th magnitude, is in- 
side the halation ring of the overexposed image of the planet. The satellite is 
at a mean distance of 81,000 miles from Uranus. The picture was taken with an 
exposure of 314 minutes, March 1, 1948, with the 82-inch McDonald reflector. 


as one of the principal branches of our 
science is here listed in recognition of 
exceptionally fine work, particularly in 
Canada, England, and Australia. In 


several different fields astronomical 
knowledge is now enriched through the 
use of ordinary radar and similar ap- 
paratus operating in the interval of the 
electromagnetic spectrum from one cen- 
timeter to 15 meters wave length. ‘The 
present projects of microwave astron- 
omy are cosmic static, solar “noise,’’ re- 
flection of radio signals from the moon’s 
surface (and perhaps later from the 
planets), the recording of meteors 


The position of the pole of rotation of 
the earth “wanders” over an area about 
40 feet in its greatest extent, as shown 
by this chart from the report of Com- 
mission 19 of the International Astro- 
nomical Union. The average motions of 
the pole, as observed by five stations 
around the world near latitude 39° 8’ 
north, are plotted at 1/10-year intervals 
for six years, 1935 to 1940 inclusive. The 
motion for 1935 is a solid line starting 
near the origin of co-ordinates; then 
each year is dotted until 1940, which is 
a large solid loop. The smallest units of 
the co-ordinate scale are 1/100 of a sec- 
ond of arc, or very nearly one foot; thus 
0”.20 on the chart scale represents about 
20 feet of length on the earth’s surface. 


The directions from the north pole to 
the five participating latitude stations 
are shown and marked with initials cor- 
responding to the station names: Gaith- 
ersburg, Maryland; Ukiah, California; 
Mizusawa, Japan; Kitab Kaska, Turke- 
stan; and Carloforte, Sardinia. 
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(which can also be done through clouds 
or in full sunshine, and with startling 
results as to numbers), and the explora- 
tion of the earth’s atmospheric strata 
and their changing electrical conditions. 
Electronic engineers, not astronomers, 
do most of the new work in this new 
branch of astronomical research. 
Postscript: Just outside the report 
year, but further developed during the 
past summer, were the remarkable ob- 
servations at Mount Wilson by Drs. 
Joel Stebbins and A. E. Whitford, of 
Washburn Observatory, on the increas- 
ing redness with distance for faint gal- 
axies. This was a photoelectric research 
—an outstanding contribution in the 
rapidly developing field of high-precision 
stellar photometry, which is based in 
turn on the highly dependable photo- 
multipliers and other electronic equip- 
ment developed in the past few years. 





THIS MONTH’S MEETINGS 


Chicago, Ill: “Eclipses Through the 
Universe” will be discussed by the direc- 
tor of the Adler Planetarium, Wagner 
Schlesinger, at the meeting of the Burn- 
ham Astronomical Society on Tuesday, 
December 14th, 8:00 p.m. at the Chicago 
Academy of Sciences. 

Cleveland, Ohio: The Cleveland Astro- 
nomical Society will hold a Christmas 
party at its December 10th meeting, 8 
o’clock at the Warner and Swasey Ob- 
servatory. 

Detroit, Mich.: At the meeting of the 
Detroit Astronomical Society on Sunday, 
December 12th, “The Story of Palomar,” 
a documentary sound film in color, will 
be shown. The meeting is at 3:00 p.m., 
in Wayne University. 

Duluth, Minn.: Tlie Darling Astronomy 
Club will meet on Friday, December 3rd, 
at 8:00 p.m., at the Darling Observatory, 
and Robert H. Schmidt will speak on 
“Comets.” 

Geneva, Ill.: On Tuesday, December 
7th, the Fox Valley Astronomical Society 
will hear a discussion of “The Christmas 
Star,” by Robert L. Price, of Joliet Junior 
College, at the Geneva City Hall at 8 
o'clock, 

Indianapolis, Ind.: The board of officers 
of the Indiana Astronomical Society will 
conduct a “1948 Review” at the Decem- 
ber 5th meeting, 2:15 p.m. in Cropsey Hall. 

Los Angeles, Calif.: “The Story of Pal- 
omar,” a color film, will be shown at the 
Los Angeles. Astronomical Society’s De- 
cember 14th meeting, at the Griffith Ob- 
servatory, 7:45 p.m. 

Madison, Wis.: “The Study of the Stars” 
is the topic of J: E. Nuquest at the meet- 
ing of the Madison Astronomical Society, 
8 p.m. at Washburn Observatory on De- 
cember 8th. 

New York, N.Y.: Dr. Dirk Brouwer, of 
Yale University Observatory, will speak 
on “Asteroids: the Little Planets,” at the 
December Ist meeting of the Amateur As- 
tronomers -Association, 8:00 p.m. in the 
American Museum of Natural History. 

Pittsburgh, Pa.: J. A. Pruett, of the 
U. S. Weather Bureau, County Airport 


Amateur Astronomers 


THe ANNUAL MEETING OF THE AAVSO 


ON THE EVENING of Friday, 
October 15th, a large gathering 
of members from three organizations 
crowded into Harvard Observatory. 
The Bond Astronomical Club and the 
Amateur Telescope Makers of Boston 
participated in this opening session of 
the 37th annual fall meeting of the 
American Association of Variable Star 
Observers. The guest speaker was Dr. 
Charles H. Smiley, of Ladd Observa- 
tory, Brown University, who described 
his recent annular eclipse expedition to 
Siam, and showed color slides. A social 
hour of refreshments and observations 
concluded the evening’s program. 
Business sessions Saturday morning 
and afternoon, with Acting President 
David W. Rosebrugh in the chair, 
brought reports from committee chair- 
men, and the customary annual report 
of the recorder, Leon Campbell. During 
the year 35 new members have joined. 
The total number of variable star ob- 
servations reported to headquarters was 
54,370 by 154 observers, 4,000 more 
than in 1946-47. The solar division re- 
ported a total of 10,374 observations. 
The society’s ninth merit award was 
presented to Cyrus F. Fernald, of Wil- 
ton, Me., who again made the highest 
number of observations during the year. 
The award was in recognition of his 
outstanding work for the association, 
particularly in preserving the continuity 
of many light curves during the war. 
Officers for the following year are: 
Mr. Rosebrugh, president; Neal J. 
Heines, first vice-president; Dr. Martha 
E. Stahr, second vice-president; Clinton 
B. Ford, secretary; Percy W. Witherell, 
treasurer; Leon Campbell, recorder. 
A resolution was adopted by the 





Fred E. Jones, AAVSO merit award 
artist, congratulates Cyrus F. Fernald, 
recipient of the ninth award. 


AAVSO concerning the preservation of 
Meteor Crater as a national or state 
park; it was similar in form to resolu- 
tions already adopted by the American 
Astronomical Society and the Astro- 
nomical League. 

The AAVSO has lost one of its most 
faithful observers of the sun, the Rever- 
end W. M. Kearons, of West Bridge- 
water, Mass., who died this summer. 

Papers of varied and specific interest 
presented during the meeting included 





Station, will talk about “Weather and 
World War II” on December 10th at 8:30 
p.m., at the meeting of the Amateur As- 
tronomers Association in the Buhl Plane- 
tarium. 

San Diego, Calif.: The San Diego As- 
tronomical Society will meet December 
3rd at 7:30 p.m. in the Gas and Electric 
Building, Room 504, Dr. Charles J. Krieg- 
er, formerly of Lick Observatory, will 
speak on “Present Views of the Extra- 
galactic Nebulae.” 

Stamford, Conn.: On Friday, December 
17th, at the Stamford Amateur Astron- 
omers meeting at the Stamford Museum, 
Robert Norton, of the United States 
Power: Squadrons, will speak on “Celes- 
tial Navigation for Astronomers.” 

Washington, D. C.: Dr. John S. Hall, 
of the U. S. Naval Observatory, will lec- 
ture at the meeting of the National Capital 
Astronomers on Saturday, December 4th, 
at 8:15 p.m., in the Commerce Depart- 
ment auditorium. His topic will be “Meas- 
uring Starlight.” 
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AN EXHIBITION OF NATURE 
PHOTOGRAPHY 


The Detroit Astronomical Society is 
one of the sponsors of the Third Michigan 
International Exhibition of Nature Pho- 
tography. Astronomy is included among 
acceptable subjects, and the society will 
give an award for the best amateur’s 
photograph of any astronomical subject. 
The last day for receiving entries is 
March 14, 1949; accepted prints will be 
exhibited at the Detroit Flower Show and 
at the Cfanbrook Institute of Science. En- 
try blanks may be procured from Roger 
E. Richard, Chairman, 1832 N. Gulley Rd., 
Dearborn, Mich. 





RENSSELAER OPEN NIGHTS 


As in past years, the Rensselaer Astro- 
physical Society is conducting open nights 
at the observatory of Rensselaer Poly- 
technic Institute. In December these are 
scheduled for the 7th and 21st, from 7:30 
to 9:30 p.m. 
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cwo on the use of photoelectric equip- 
ment, by J. J. Ruiz, of Dannemora, 
N. Y., and Stanley Brower, of Plain- 
field, N. J. Mr. Ruiz described in nrost 
amusing fashion the foibles of an ama- 
teur making his first photoelectric equip- 
ment, and while he warned his audience 
of the difficulties to be met in this work, 
he stated that he was going right back 
home to improve and develep his own 
equipment. His photometer is for his 
6-inch Newtonian telescope, and is to 
be used for variable star work. During 
its construction he awarded himself a 
“degree of Doctor of Photo Electricity, 
or DOPE.” Mr. Brower also described 
experiences in building a photometer, 
and strongly recommended the use of 
refrigeration to get rid of dark-current 
noise. He showed a container built for 
this purpose, and discussed the use of 
dry ice. 

Dr. Dorrit Hoffleit, of Harvard, dis- 
cussed her investigations of a suspected 
RV Tauri-type star discovered to have 
bright lines in its spectrum by Dr. A. N. 
Vyssotsky at McCormick Observatory, 
and further studied on slit spectra by 
Dr. A. H. Joy at Mount Wilson Ob- 
servatory. Dr. Hoffleit, by a study of 
Harvard plates from 1899 to April, 


1948, confirmed the semiregular vari- 
ability of this star, BD +20°2337, but 
did not find the alternate shallow and 
deep minima sometimes considered typi- 
cal of RV Tauri stars. ‘This star is 
within reach of AAVSO observers, as 
its visual magnitude ranges probably 
from about the 10th to the 12th mag- 
nitude. 

Other papers included such diversified 
topics as the problems of a chart curator, 
by Richard Hamilton, South Norwalk, 
Conn., visual and photographic plane- 
tary observations, by John W. Streeter, 
Vassar College Observatory; and the 
decrease in solar granulation as sunspot 
activity wanes, by Dr. James C. Bart- 
lett, Baltimore, Md. Dr. Harlow 
Shapley, of Harvard, presented “typi- 
cal” Cepheid light curves as determined 
from 88 Cepheid stars in the Mzgellanic 
Clouds. 

At the annual dinner Saturday eve- 
ning, Dr. Shapley presented his tradi- 
tional highlights of 1948 (see page 42), 
and several astronomers who had at- 
tended the Zurich congress of the In- 
ternational Astronomical Union, among 
them Dr. Dirk Brouwer, of Yale Uni- 
versity Observatory, gave their impres- 
sions of that meeting. H.S.F. 


SACRAMENTO FAIR EXHIBIT 


About 300 square feet of space were 
allotted to the Sacramento Valley Astro- 
nomical Society for its second annual ex- 
hibit at the California State Fair, early 
in September. Attendance at the fair was 
600,000. Growth of the society was as- 
sured by the large number of visitors who 
submitted membership applications or took 
some with them; it was expected the paid 
membership of the SVAS will be doubled. 

A blue and gold color scheme prevailed 
at the astronomical exhibit, where two 
refractors and four reflectors were on dis- 
play. A 10-inch reflector showed sunspots 
by day and the stars at night, and on oc- 
casion two instruments were operated to 
relieve the pressure of the crowds. 

Among the displays was a scale model 
of the sun and the solar system, and an- 
other exhibit showed, by luminous plas- 
tics, the operation of a refractor and of a 
reflector, The incoming light appeared in 
one color, the light in. transit from the 
primary to the secondary in a second 
color, and then to the eyepiece in a third 
color. 

There was keen competition among ex- 
hibitors in the Educational Building. The 
SVAS won a special award and a bronze 
plaque for its efforts. 

HELEN SCHOPKE 
Secretary-treasurer, SVAS 
3111-12th Ave., Sacramento 17, Calif. 





In Focus 


RION now begins his annual march 

across the skies of winter, and brings 
with him what is described in the Lick 
publications (Vol. XIII) as “one of the 
most wonderful regions of the sky.” The 
central parts of the constellation con- 
tain many striking nebulosities, as shown 
by the accompanying picture of the belt 
and sword. This three-hour photograph 
was taken at Harvard’s South African sta- 
tion on December 21-22, 1943, with a 
3-inch Ross-Tessar lens, 12-inch focal 
length. It is shown with south at the top, 
as viewed directly by an observer in the 
Southern Hemisphere, and agreeing in 
orientation with the back cover. 

Of the three stars in Orion’s belt, the 
easternmost is Zeta Orionis (Alnitak), 
and the nebula NGC 2024 follows it so 
closely that in the back-cover picture the 
star’s overexposed image merges with part 
of the nebulosity. This closeup of NGC 
2024 was made with an exposure of over 
5% hours with the 100-inch Hooker re- 
flector of Mount Wilson Observatory. The 
Lick publication states that the nebula 
covers an area about 20 by 16 minutes of 
arc, shows a wealth of structural detail, 
and is divided into two irregular masses 
by a wide dark lane. 

In the lower left corner of the back 
cover is NGC 2023, an irreguiar nebulosity 
about six by four minutes in area sur- 
rounding a star of magnitude 9. In the 
Orion field picture, the nebula and star 
appear as a stellar image directly north 
of Zeta Orionis. Above Zeta in the field 
picture, the dark Horsehead nebula (I 434) 
may be seen against the brighter back- 
ground, and the Gteat Nebula (M42) in 
Orion’s sword is in the top center. 
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Lunar Catastrophic History 
By J. E. SPURR 


1 plate 46 text figures 
Price $5.00 


244 pages 


The Rumford Press 
Concord, N. H. 




















Splendors of the Sky 


36 pages of astronomical photo- 
graphs and pictures, many full-size 
—8% x 11%. Fine-screen halftones 
printed on heavy coated paper. 
As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. 
85¢ each — send 5c postage please 
Sold at all planetariums: 
Adler, 900 E. Achsah Bond Drive, 
Chicago 5, Iil. 
Buhl, Federal and West 
Pittsburgh 12, Pa. 
Fels, Franklin Institute, Philadel- 
phia 3, Pa. 
Griffith, P. O. Box 9787, Los Feliz 
Station, Los Angeles 27, Calif. 


Hayden, Planetarium Book Corner, 
New York 24, N. Y. 
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BOOKS AND THE SKY W 


READINGS IN THE PHYSICAL 
SCIENCES 


Edited by Harlow Shapley, Helen Wright, 
and Samuel Rapport. Appleton-Century- 
Crofts, Inc., New York, 1948. 501 pages. 
$3.00. 


HIS BOOK is just what its name sug- 

gests, a collection of readings loosely 
linked by some connection of each with 
science, engineering, the philosophy or 
methods of science, or the personality of 
scientists. There are six parts: Science 
and Scientific Method, Astronomy, Geol- 
ogy, Mathematics, Physics, Chemistry. 

In Part One, about method, eight au- 
thors are represented, from T. H. Huxley 
to Irwin Edman and Raymond B. Fos- 
dick, in approximately chronological 
order. “Astronomy” has 12 authors, from 
Copernicus to Ira Sprague Bowen and 
Herbert Dingle. “Geology” contains read- 
ings from 10 pens, beginning with Sir 
Archibald Geike and ending with David E. 
Lilienthal (whose piece is “TVA: De- 
mocracy on the March”) and Wolfgang 
Langewiesche (“What Makes the Weath- 
er’’). 

“Mathematics” with four authors occu- 
pies only 34 pages. The largest part is 
“Physics,” 14 authors, with 119 pages, 
including 28 devoted to excerpts from 
Atomic Energy for Military Purposes. 
“Chemistry” runs to 88 pages, with nine 
authors represented. In addition, Part 
One contains seven pages of brief 
“Thoughts on Science” by 22 thinkers 
from Aristotle to Einstein. There are 
more “Thoughts” under “Mathematics”— 
a selection of 13 authorities from Plato to 
Whitehead. At the end of each part are 
two or three pages of bibliography, with, 
understandably, no dearth of references to 
Harvard writers — although P. W. Bridg- 
man’s studies are unaccountably ignored. 
The book closes with two or three lines 
of biographical notice for each of the 
authors, and an index. 

The emphasis throughout is on contem- 
porary work; thus the median date of the 
astronomical readings is 1941. The edi- 
tors extend thanks for helpful suggestions 
to nearly a dozen people. They restrict 
their own comments to a short preface, 
followed by a couple of pages addressed 
to the student, and equally short introduc- 
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Interstellar Matter 


The papers presented at the December, 1946, 
meetirig of the American Astronomical Society, 
in celebration of the centennial of Harvard 
College Observatory, have been collected in one 
volume, There are 24 papers under the four 
sympesium. titles, illustrated with plates and 
diagrams, presenting up-to-date evaluations of 
some of the most rapidly expanding phases 
of astronomy and related sciences. The first 
Henry Norris Russell lecture, given by Dr. 
Russell himself, surveys the present status of 
research on eclipsing binaries. Fhe meteorology 
and astrophysics of the earth’s gaseous enve- 








Centennial Symposia 


Electronic and Computational Devices 
Eclipsing Binaries 
The Gaseous Envelope of the Earth 


Order your copy of CENTENNIAL SYMPOSIA by sending a check or money order to the 
HARVARD COLLEGE OBSERVATORY, 60 Garden St., Cambridge 38, Mass. 


lope are treated in the concluding section of 
the book. 

The authors are James G. Baker, Bart J. Bok, 
J. H. Dellinger, W. J. Eckert, Leo Goldberg, 
Jesse L. Greenstein, B. Haurwitz, Zdenek 
Kopal, Gerald E. Kron, Donald H. Menzel, 
R. M. Petrie, Walter Orr Roberts, Henry Nor- 
ris Russell, Carl Schalen, Harlow Shapley, 
Lyman Spitzer, Jr., Joel Stebbins, Harlan T. 
Stetson, Otto Struve, H. C. van de Hulst, Fred 
L. Whipple, A. E. Whitford, H. C. Willett. 


Price $5.00, postpaid 
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tions to each part. There are also some 
footnotes — the one on page 102 contains 
an astronomical slip. 

Amid such an array of interesting in- 
telligences the mature reader who is al- 
ready skilled in a special science may 
move with profit and pleasure. He is sure 
to find some stimulating novelty. But 
the editors have set themselves a much 
more ambitious aim, which they define 
in the preface by a quotation from Higher 
Education for American Democracy (A 
Report of the President's Commission on 
Higher Education), as follows: 

“It is the task of general education to 
provide the kinds of learning and experi- 
ence that will enable the student .. . to 
apply habits of scientific thought to both 
personal and civic problems, and to appre- 
ciate the implications of scientific discov- 
eries for human welfare ... ; [to] bring 
to the general student understanding of 
the fundamental nature of the physical 
world in which he lives and of the skills 
by which this nature is discerned, That 
the student grasp processes involved in 
scientific thought and understand the prin- 
ciples of scientific method is even more 
important than that he should know the 
data of the sciences.” 

Perhaps in any case these are impos- 
sible objectives for a not-hard-to-read 
compilation of 501 pages. But this book 
falls even shorter of its objectives than 
necessary because the editors sponsor a 
wholly inadequate view of the methods 
that are essential in a fully developed sci- 
ence. Although this is a book for physical 
science, which, of course, is thoroughly 
mathematical in its upper reaches, the 
main emphasis as regards scientific meth- 
od and the quality of scientific reasoning 
is placed on an article by a writer on biol- 
ogy, T. H. Huxley, 1863, “The Method 
of Scientific Investigation”; and on one 
from a geologist, W. M. Davis, 1922, “The 
Reasonableness of Science.”, Huxley as- 
serts that “the method of establishing 
laws in science is exactly the same as 
that pursued in common life,” but the 
critical reader will notice that to Huxley 
the supposedly established empirical reg- 
ularity, All hard green apples are sour, 
seemed on a par with Newton’s laws of 
motion! 

This observed regularity is not even 
quantitative, as Kepler’s were. Even to- 
day biology and geology are not notable 
for quantitative concepts and highly ab- 





NEW BOOKS RECEIVED 


THe ComputaTION oF Orsits, Paul Herget, 
1948, published by the author, University of 
Cincinnati Observatory. 177 pages. $6.25 (ed- 
ucational and professional discount, 20%). 

A textbook on celestial mechanics of special 
value to those interested in problems in prac- 
tical astronomy concerned with the orbits of 
planets, comets, and asteroids. 


A Concise History or Matuematics, Dirk 
J. Struik, 1948, Dover. Vol. I, 123 pages; 
Vol. II, 176 pages. $1.50 per volume; $3.00 
per set. 

The first volume of this pair traces the 
Oriental and European beginnings; the second 
volume develops the history of mathematics 
through the 17th, 18th, and 19th centuries. 
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stract principles. Instead of stressing 
Davis’ confusing fable about the hermits, 
and Huxley’s green apples and his little 
fiction about the “scientific” detection of 
a burglar (decades before there was even 
an understanding of fingerprints), why 
didn’t the editors include a clear account, 
by way of Tycho, Kepler, Newton, of the 
three necessary and somewhat discontin- 
uous stages in the establishment of a fully 
operative science? These are: accumula- 
tion of observations, discovery of empir- 
ical quantitative regularities, and synthetic 
theory which goes far above the scope of 
mere common sense and everyday rea- 
soning. The book, in consequence, lacks 
organization. 

The editors give Newton extreme credit 
because of his personal gifts as an intuitive 
thinker, but avoid mention of Sir William 
Cecil Dampier’s summation in A History 
of Science that “the age of Newton was 
the age of the first great synthesis of sci- 
entific knowledge.” Throughout these 
Readings there is lack of stress on the im- 
portance of quantity in physical science. 
True, on page 88, in F. R. Moulton’s “In- 
fluence of Astronomy on Science,” that 
noted mathematical astronomer says, 
“With the publication of Newton’s Prin- 
cipia in 1687, physical science entered on 
a new and glorious period. The transition 
from the old to the new was sudden, and 
the completeness of the revolution in 
point of view has perhaps never been 
equalled in science or in any other field 
of human endeavor.” 

This is a splendid statement of a world- 
shaking fact, but the attention of the 
general student to whom the book is ad- 
dressed is unlikely to stray to it. A degree 
of synthetic abstraction in psychology and 
politics comparable to that introduced in 
physical science by Galileo’s and Newton’s 
studies of distance, time, and mass, is 
requisite if fully developed scientific 
thought is to be applied to “personal and 
civic problems.” A book can only be mis- 
leading which gives the general student 
the impression that the Aristotelean syl- 
logism, All hard green apples are sour, 
is representative of the most eminent de- 
gree of scientific thought. 

But perhaps higher education for de- 
mocracy cannot rise as high as that, so the 
true democrats must deny existence to 
the top —a procedure for which there is 
much democratic precedent. Whatever the 





ate Celestial ad Terrestrial 
TRANSPARENT GLOBES } 


Made of durable, crystal-clear Plexiglas, 
with all printing inside, permanently pro- 
tected. Smooth exterior surface is mark- 

able, washable. These light, easy-to-handle ( 
transparent globes make others obsolete. 













~The celestial Farquhar Transparent Globe is 
a miniature planetarium — take it outdoors 
at night to illuminate with a flashlight. The 
sun pointer inside the globe may be set f 
along the ecliptic to any date of the year. ' 
Hour and declination circles are shown. 4 


Celestial globe: 6", $7.50 ........ 12”, $27.50 
- With sun pointer and base, postpaid 


Terrestrial globe: 6”, $7.50 .... 14”, $35.00 
In four colors, with base, postpaid 
Larger sizes and custom-built models available 


Farquhar Transparent Globes 


3727 Spruce St. Philadelphia 4, Pa. 















editors of these Readings may have in- 
tended, Sydney Hook, the author of “Edu- 
cation for Modern Man,” makes the point 
clear in his current New York Times re- 
view of the recent book about education 
by James Bryant Conant: 

“Mr. Conant goes farther than Bergson 
in believing that not merely modern sci- 
ence but the whole of science came down 
from heaven to earth along the inclined 
plane of Galileo. He does not come to 
grips with the alternative view that the 
basic logic of science is continuous with 
the controlled common sense procedures 
of men in mastering problems within their 
daily arts.... It is safe to say that men 
were scientific in some of their activities 
long before modern science was born.” 

Such a lively disagreement among the 
doctors would be very educational for 
the general student if he were provided 
with readings about it. Indeed, if he is 
of an independent cast of thought, he will 
find aid in previously published readings, 
especially, A Source Book in Astronomy, 
1929, by Harlow Shapley and Helen E. 
Howarth, and Cambridge Readings in the 
Literature of Sciences, 1924, arranged by 
William Cecil Dampier Whetham and his 
daughter. 

JOHN Q. STEWART 


Princeton University Observatory 





OBSERVER’S HANDBOOK 
FOR 1949 


Dr. Frank S. Hogg, director of David 
Dunlap Observatory, Richmond Hill, On- 
tario, wrote on October 23rd that “the 
Observer’s Handbook of the Royal As- 
tronomical Society of Canada is again 
on the press.” Among its new fea- 
tures are a time map which includes 
most of North America; the table of 
time corrections to get standard time 
is expanded to include more representa- 
tive American cities; tables of sunrise are 
expanded to reach as far south as latitude 
32° north; tables of moonrise extend south 
to 35° north. At the request of some 
observers in the solar division of the 
AAVSO, a table of solar rotation num- 
bers will be inserted in the Handbook. 

Orders for the Handbook may be placed 
by sending 40 cents (in coin or money 
order) to the General Secretary, Royal 
Astronomical Society of Canada, 3 Will- 
cocks Street, Toronto, Canada. The so- 
ciety has many members in the United 
States and abroad. Anyone seeking to 
join the society, which publishes a well- 
known Journal, may inquire about mem- 
bership to this same address. 





THE INDEX TO VOLUME VII 


of Sky and Telescope is on the press. 
Order it now for early delivery. Pre- 
vious volumes are also fully indexed, 
and all indexes are 35 cents each post- 
paid. Send 35 cents in stamps or coin 
or include with your renewal check or 
money order. 

BOUND VOLUMES, at $6.50 each 
postpaid, are available for Volumes II, 
IV, V, and VI. Volume VII (Novem- 
ber, 1947, to October, 1948) in bound 
form will be ready soon. 


SKY PUBLISHING CORPORATION 
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WEATHER 
INSTRUMENTS 


for your 


CHRISTMAS 
enncegeesGIFT LIST 


Thermometers 

Official Weather Bureau type ..........000 $ 3.95 
Large window type, red reading .......... 3.50 
Indoor-outdoor, 5’ capillary tube ........ 7.50 
Maximum-minimum, magnet type ...... 10.00 


Maximum-minimum, Weather Bureau 22,50 








Hygrometers 
Fixed wet and dry bulbs, Mason type $ 7.50 
Sling Psychrometer, Weather Bureau... 8.80 
Hair element, direct reading .............. 17.50 
Barometers 
Baroguide with forecast dial .............. $ 9.00 
Weather Barometer, graduations to .02” 18.00 
Meteorological Barometer, 

Weather Bureau 30.00 


Deluxe Barograph, seven day period .. 144.00 


Rain Gages 

Green type, 3” dia. — 10” cap. es... $ 7.95 
Weather Bureau, 8” dia. — 20” cap... 22.50 
Wind Instruments 


Wind vane, N ES W letters ...........:ss000 $ 5.50 
Anemometer, electric, direct reading .. 48.50 








Wind vane with flashing light indicator 39.00 
WINDIAL, speed and direction 

indicators 225.00 
Books 
Haynes, Techniques of Observing ........ $4.00 
Starr, Basic Principles of Forecasting 3.00 
| Kehn, Meteorology for All ........ssssesssses 2.06 
| Yates, Weather for a Hobby ............00 2.75 


| Complete Weather Station 
FOR AMATEURS— KIT #1 


Maximum-minimum thermometer, hygrometer, 
shelter, rain gage, baroguide, wind vane, in- 
struction book, and record forms ........ $49.75 


Send check or money order. All prices 

f.o.b. Philadelphia. Shipment by rail- 

way express collect, or we will bill you 
for postage charges. 


SCIENCE ASSOCIATES 


“Everything for the study and 
practice of meteorology” 


Write for free catalog 
401 North Broad St., Philadelphia 8, Pa. 
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MAKE THIS ASTRONOM- 
ICAL TELESCOPE FOR 
AS LITTLE AS $6.00 


See the mountains of the moon, Saturn’s rings, 
Jupiter’s moons, nebulae, clusters, the compan- 
ion of Polaris, and other heavenly wonders! 
WITH ALL THE DIFFICULT 
AND TEDIOUS WORK ELIMI- 
NATED you can make a large- 
size, high-powered, reflecting tele- 
scope for little money. Two years 
of intensive research gave us the 
secret of Machine Processing a re- 
flector to a perfection equaling or 
better than the average hand- 
finished mirror of this size. This 
reflector is absolutely optically 
centered. The surface is accurate 
to better than % wave length of 
light as indicated by test against 
a master plate, aluminized with 
hard aluminum coating of high re- 
flectivity and long life, guaranteed 
against peeling or blistering for 
one year. Glass is annealed, strain free. 

Built in four hours as described in a recent na- 
tional scientific magazine. Reprint free with 
each kit. Reprint alone 10c. 


8” REFLECTOR, PLUS A “FLAT” AND 3 
EYEPIECE LENSES ALL READY FOR YOU 
TO ASSEMBLE INTO AN ACHROMATIC 
(COLOR FREE) DISTORTIONLESS _IN- 
STRUMENT — COST $6.00, 


This easily built telescope guarantees success 
for the beginner. It gives contrasting, sharp, 
clear images without rainbow effects or fuzzi- 
ness, 


Material for tube and other parts can be found 
around every home or may be purchased for a 
few cents. 


3” Reflector Kit — 39” F.L. .......... $ 6.00 





4” Reflector Kit — 56” F. L. .......... 10.00 
5” Reflector Kit — 67” F. L. .......... 15.00 
Available Accessories 

(1) EYEPIECE: Achromatic triplet, flat 
field, sharp to edge, 1” E.F.L., com- 
pletely mounted, ready for use. 
Pt. . a0. secede echasne oeun v $7.50 
(2) PRISM (unsilvered) 1” x 1” face .. 3.00 
(3) DIAGONAL, 4-arm, using above 
a ns ot ae so 0000s eases 10.00 


Eyepiece Focusing 
Device 


Precision Sleeve Type 










Insure the efficiency of your 
telescope with this indispen- 
sable accessory for fine 
vernier focusing. The precise 
fit of all turned parts assures 
the optimum in focusing ac- 
curacy. Complete with built- 
in diagonal support. Eyepiece 
travel 2” to 5”. Fits tubes 
from 4” to 8” O.D. and accommodates standard 
114” eyepiece. Seamless brass throughout. Self 
centering on tube, one adjusting set screw for 


diagonal mirror. No special tools or jigs 
needed. $5.00 


Star Diagonal 


Fits standard 114” 
tube, takes 114” eye- 
piece. Precision qual- 
ity throughout. Prism 
is fine quality fluoride 
coated. Finished in 
brass and black. Makes for convenient over- 
head viewing of stars with refractor. $12.00. 


RONCHI GRATINGS—100 line per inch ruling 
on 2%” x 214” film. 1” x 1” ruled area. Black 
and white, sharply defined. Two rulings may be 
used for excellent demonstration of interfer- 
ence phenomena. $1.00 per sheet—2 for $1.50 


Include Postage - Remit with Order 


a 


Send 50c for Up-to-the-minute Catalog 


HARRY ROSS 
TELESCOPES - MICROSCOPES 
Scientific and Laboratory Apparatus 


74 West Broadway, New York 7, N. Y. 

















GLEANINGS FOR ATM’s 


Nove. DrIvEs FOR AMATEUR TELESCOPES 


EN YEARS ago there appeared in 

The SKY (July, 1938) an article con- 
cerning my 9-inch reflector of open-tube 
construction, which was mounted on a 
movable platform. Since then I have 
added several refinements to the instru- 
ment, including an electric drive in dec- 
lination. 

In the original telescope, movement in 
right ascension was taken care of by a 12- 
watt Telechron motor, but motion in 
declination was actuated through a worm 
gear by means of hand controls mounted 
directly on the worm-gear housing. Set- 
ting in declination required gauging how 
many turns of the handwheel effected a 
change of a specified number of degrees 
in the position of the field of view. This 
necessitated several trips between eyepiece 
and control, often accomplishing not-too- 
precise results. 

I had an old 1/50 horsepower single- 
phase motor with built-in gear reduction 
in the ratio of 70 to 1. In order to con- 
vert this to a reversing motor I made 
several changes in the leads and ran it 
through a double-throw knife switch lo- 
cated with all other controls on a panel 
conveniently mounted near the eyepiece 
holder. The motor itself is mounted on 
the declination shaft housing and is con- 
nected to the declination worm through 
an 18-tooth brass spur gear and a 120- 
tooth brass spur gear. 

The arrangement is shown by the ac- 
companying pictures. Fig. 1 shows the 
declination driving mechanism: the motor 





Fig. 1. The declination driving mecha- 
nism of Mr. Friend’s 9-inch reflector. 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
instruments and devices, and is open 
for comments, contributions, and ques- 
tions from its readers. 
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Fig. 2. The control panel near the eye- 
piece end of the tube, and the finder. 








RAMSDEN EYEPIECES 
$4.20 each 
Professional Make — Excellent Optics 
Brass mounts, 14” dia., easily cleaned, 
1”, 4%”, %” equivalent focal lengths 
All guaranteed 


DE PALMA OPTICAL CO. 
13031 Oxnard Blvd., Van Nuys, Calif. 

















Sky - SCOPE 


The new and improved 314-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled — Not a Kit 


Equatorially Mounted, 60 Power 
Y%-wave Aluminized Mirror 
Ramsden Type Ocular 
Price $25.00 plus expressage 
We invite your attention to our free bro- 
chure describing in a straightforward man- 
ner the instrument’s amazing performance. 
THE SKYSCOPE CoO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 




































REFLECTORS 


Cassegrainian, Newtoe & 

nian... for amateurs, Y 
professionals ... by 
the West’s largest 
manufacturer of ob- 
servatory instruments, 


REFRACTORS 
Lightweight, port- 
able. Immediate de- 
livery, 3 and 4 inch. 
Write for catalog on 
other portable and 
equatorial mounts, 
Lenses & mir- 
rors up to 50” 

diameter. ; 














Tinsley 


laboratories 
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nearest the telescope tube, then the small 
and large gears mentioned above. The 
straps permit unclamping of the driving 
worm from the final gear on the declina- 
tion axis itself. 

Fig. 2 shows the control panel to the 
left of the eyepiece and finder assembly. 
At the top of the panel is the switch for 
the right-ascension Telechron motor; at 
left center is the knife switch for the re- 
versing motor, and to its right is a small 
neon light to illuminate the panel. The 
bottom switches are to turn on the neon 





EVERYTHING for the AMATEUR =”; 


Telescope Maker 


Precision Workmanship, Quality 
Supplies, Money Back Guarantee 
KITS - OUR SPECIALTY 
COMPLETE 6” KIT .. . . $5.50 up 


PYREX KIT, 6” . ... . . $7.50 up 
Other Sizes, Proportionately Low 


Pyrex Made to order, correctly 
- figured, polished, parab- 

Mirrors olized and aluminized. 

ALUMINIZING 


We guarantee a Superior Refi Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 


MIRRORS TESTED FREE 
Prisms - Eyepieces - Accessories 
FREE CATALOG 


Precision Optical Supply Co. 


1001 East 163rd St., New York 59, N. Y. 






- 
—_—— 





















New Low Prices on PYREX 
Reflecting Telescope Kits 
90° PRISM WITH EVERY KIT 


The most complete kits on the market. 

In addition to the usual supply of abra- 
sives, rouge, etc., you get the new, fast-pol- 
ishing cerium oxide to save you hours of 
work, 

You can get a brass diagonal holder (spi- 
der) for only $1.00 additional if ordered 
with a telescope kit. Prices quoted below are 
for a Genuine Pyrex telescope blank and a 
plate glass tool. 


a... 95.25 6” .. $6.75 8” .. $9.75 
10” .. $16.75 12144” .. $31.75 
934” x 114” Plate Glass Kit as above . $12.50 


Postage Paid to 1st and 2nd postal zones from 
N. Y. Add 5% 8rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones, 


Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 
334 Montgomery St. Brooklyn 25, N. Y. 














Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
black anodized duraluminum barrel. 


e Individually hand corrected and figured e 
Price $62.00 


Dioptric Engineering Laboratories 








47 West 56th St., New York 19, N. Y. 








light (right), and to operate the reversing 
motor, 

The system works very smoothly. A 
sharp tap on the motor button moves the 
field of view a small fraction of a degree. 
It is extremely interesting to set the tele- 
scope on a crowded star field, as in Cyg- 
nus, keep a finger on the button, and 
watch the stars float across the field like 
so many slow-moving meteors. 

IRVING H. FRIEND 
40 Cooper St. 
Torrington, Conn. 


Mee telescope makers should be 
encouraged to put simple clock 
drives on their telescopes when they know 
how easily it can be done, I have two 
telescopes, and the accompanying pictures 
show the drives which are attached to 
each, 

My smaller instrument is a 6-inch re- 
flector with a plywood tube. The works 
from an alarm clock are mounted on the 
left side of the tripod top. The main- 
spring was removed and a drum 1% 
inches in diameter was pressed onto the 
key-wind shaft in place of the mainspring. 
One end of a length of 0.020-inch music 





The 6-inch reflector mounting, with the 
clock works, driving spring, and polar- 
axis drum all visible. 


wire was soldered to the drum. The wire 
makes 1% turns around the polar-axis 
pulley and the other end is fastened to 
one end of a tension spring. This spring 
is in turn hooked over a screw that sticks 
out from the side of the tripod top. 

The polar-axis pulley is fastened to the 
polar-axis shaft by means of a cone clutch 
so it is possible to turn the telescope to 
any point of the sky by slipping this 
clutch, The key-wind shaft makes four 
revolutions per day, so the polar-axis pul- 
ley was made four times as large as the 
drum on the clock. The spring keeps a 
tension on the music wire and the wire 
pulls on the drum, making the clock run. 
In other words, the spring tries to pull the 
telescope westward and the clock regu- 
lates the rate at which the telescope 
moves. After it has been running for 








WAR SURPLUS BARGAINS 
Government’s 7 X 50 Binoculars 


Assemble Them Yourself! Complete Optics! Com- 
plete Metal Parts! Save MoreThan % Regular Cost! 
METAL PARTS—Set 
includes all Metal 
parts—completely fin- 
ished — for assembly 
of 7 X 50 Binoculars. 
No machining re- 
quired. Bodies factory 
hinged and covered. 
Sturdy Binocular Car- 
rying Case is optional 
with each set of Metal 
Parts. 


Stock 7842-Y. $39.40 
Postpaid, plus $4.80 
for Case. Total $44.20 


OPTICS—Set includes all Lenses and Prisms needed 

for assembling 7 X 50 Binoculars. These are in ex- 

cellent condition—perfect or near-perfect—and 

have new low reflection coating. 

Stock $£5102-Y ......cceceevveeee $25.00 Postpaid 

REMEMBER: These are fine quality, standard 
American-made parts (not Japa- 
nese, French or German), 


NOTICE! If you buy both Binocular Optics and 
Binocular Metal Parts, add 20% Federal Taz. 


ARMY’S 6 X 30 BINOCULARS 
COMPLETE OPTICS & METAL PARTS—Model 
M-13Al1, 6X30 Binoculars (Waterproof Model). 
Everything you need—ready for assembly. When 
finished will look like regular factory job costing 
$102 to $120. Optics are new, in perfect or near- 
perfect condition. Have new low reflection coating. 
Metal Parts new and perfect, all completely fin- 
ished. No machining required. Bodies factory 
hinged and covered. Complete assembly instructions 





included. 
Stock BESO-Y ...ccccccccvcccces $40.00 Postpaid 
plus $8.00 tax—Total—$48.00 


8 POWER ELBOW TELESCOPE 
Govt. Cost $200.00! Our Price $17.50! 
Big 2” diameter objective. All lenses Achromatic. 
Amici prism erects the image. 4 built-in filters— 
clear, amber, neutral and red. Slightly used but 
guaranteed for perfect working order. Weight 5 
Ibs. Can be carried but a trifle bulky. 
Stock #943-Y $17.50 Postpaid 
6 POWER GALILEAN TELESCOPE—(Commer- 
cial Surplus) 28 mm. dia. Achromatic Objective 
Lens. Sturdily constructed of Aluminum. 7” long, 

extends to 9”. Complete with carrying case. 

Stock MOY .ccccccccccaccssece $3.00 Postpaid 

TELESCOPE EYEPIECE—Consists of 2 Achro- 

matic Lenses, F. L. 28 mm. . 

Beech: BEML vic cc ccccsescceses $4.50 Postpaid 
MOUNTED PROJECTING LENS SYSTEM 


F.L. 91.44 mm, (just right for 35 
mm, Projectors). Speed of F.1.9. 
Outside dia. of mount at one end 
60 mm. Length of mount 64 mm. 
Stock #4033-Y .. $3.00 Postpaid 3 
THREADED OUTSIDE MOUNT | 
FOR FOCUSING ABOVE SYS- [> 
TEM (Not Illustrated) — : 
Stock #715-Y .. $1.00 Postpaid 


MOUNTED ANASTIGMAT LENSES—Used for 
Projectors, Enlargers, Copying Cameras. Complete 
with Shutter and Diaphragm. Value about $20, An 
excellent buy. WE WILL INCLUDE FREE IL- 
LUSTRATED BOOKLET on HOW TO MAKE 
YOUR OWN ENLARGER. 

Stock #8004-Y Speed f/7.7, focal length approx. 
127 mm. Suitable for pictures, negatives, posi- 
tives up to 3144” x 414” ........ $7.50 Postpaid 

Stock #8006-Y Speed of f/7.7, focal length approx. 
100 mm. Suitable for pictures, ete. up to 
S56" we BE, co inctnae sso beeyenew $8.50 Postpaid 

HEAT ABSORBING PLATE GLASS 

Stock 74009-Y — 4”x 5” ......... 35c Postpaid 

Stock 374010-Y — 2” x2” ......... 10c Postpaid 


POLARIZING OPTICAL RING SIGHT 
(Unmounted) Used in gun sights—especially for 
shotguns. As you look through, you see a series of 
rings that you superimpose on your target. No 
front sight required. Increases degree of accuracy. 
i. Ree $4.00 Postpaid 
SLIDE PROJECTOR SETS—Consist of all un- 
mounted lenses you need to make the following 
size projectors: 

Stock #4038-Y — 21%4” x 214” .... $3.35 Postpaid 
Stock 74039-Y — 214” x 314” .... $3.35 Postpaid 
Stock #4029-Y — 35 mm, ....... $2.85 Postpaid 
CONDENSING LENSES—Seconds, but suitable 
for Enlargers and Spotlights. 

Stock #1061-Y..6%4” dia., 9” F.L...$2.50 Postpaid 
Stock #1080-Y....5” dia., 7” F.L...$1.00 Postpaid 
We Have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES. Write for Catalog "— FREE! 


Order by Stock No. Satisfaction Guaranteed. 


EDMUND SALVAGE CO. 


P. 0. AUDUBON: NEW JERSEY 
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WAR SURPLUS 


ACHROMATIC TELESCOPE OBJECTIVES 


Perfect Magnesium Fluoride 
Coated and Cemented govern- 
ment surplus Achromats. Made 
of finest Crown and Flint opti- 
cal glass, are fully corrected 
and have tremendous resolving 
power. Guaranteed well suited 
for Astronomical Telescopes, 
Spotting Scopes, etc. 


Focal Length § -Each 
600m/m (23%4”).... $10.75 
876m/m (3414”).... $20000 
88lm/m (15”)...... $19.00 
(24%”).... $22.50 


6 POWER MONOC- 
ULAR — Army 
used, but optically 
perfect, light weight, 
approximately 1 Ib., 
80 mm objective, fo- 
cusing eyepiece. 
Small, compact, 





Dia. 


48m/m (1%”) 
73m/m (2%”) 
76m/m (3”) 


8ilm/m (3 3/16”) 622m/m 





=te 


easily carried in pocket. 


bird study, sports, etc. 


40 POWER TELESCOPE 


COATED OPTICS 


$42.50 






40X——Wonderful for Astronomy 
80X—Superb for Long Distance 
20X—Excellent Spotting Scope 
10X—Fine for Close Study 
FOUR TELESCOPES in ONE because of Ad- 
justable Power Eyepiece. (Not War Surplus.) 
One of the Finest Precision American Made 
Telescopes. Achrematic Objective Lens 2%” 
diameter. Length closed 914”, open 27144”, Gen- 

uine Leather covered. Weight 28 ozs. 
MOUNTED KELLNER EYEPIECE E.F.L. 
1%”. O.D. of brass mount 1 17/32”, clear 
aperture of field lens 114”, eye lens 13/16”. 
$2.65 


KODACHROME PROJECTOR LENS SET for 
35-mm slides, including lenses, heat-absorbing 
glass and instructions. .............++. $1.95 
F/1.9 ANASTIGMAT LENS SYSTEM mounted, 
ideal for 35-mm projector. F.L. 91.44 mm. Use 
also as enlarging or photographic lens. $3.00 
RIGHT ANGLE PRISMS, for direct positive 
photography or astronomical telescopes. 


8mm Face .. ea. $ .75 
23 mm Face .. ea. 1.25 
80 mm Face .. ea. 1.75 
38 mm Face .. ea. 1.75 
47mm Face .. ea. 3.00 





3X ELBOW TELE- 
SCOPE-Brand new; 
has 1” Achromatic 
Objective, Amici 
Prism Erecting Sys- 
tem, 1%” Achro- 
matic Eye and Field 
Lens. Small, com- 
pact, light weight. 
2 Ibs. 

Govt. Cost $200. Our Price $6.50 
ASTRONOMERS ATTENTION! ARMY SUR- 
PLUS, smooth working worm and gear mecha- 
nism with fast motion clutch. Has a 2%” cali- 
brated circle. Can be adapted for slow motions 
on equatorial mounting. Condition slightly used 
but mechanically perfect. $5.00 








Send 3c stamp for Big “Bargain” List 
WE PAY THE POSTAGE 


A. JAEGERS 93-088 95 AVE. 


OZONE PARK 16, N. Y. 
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The weight-driven device, showing how 
the weight hangs from the tripod head. 


some time the tension in the spring 
weakens, and the spring is then stretched 
again by turning the winding key to re- 
wrap the music wire onto the drum. 

My other instrument is a 12%-inch f/5 
reflector, for which clock works are again 
used, but driven by a weight, as shown 
in the bottom of the picture of the mount- 
ing. In this case a gear pressed on the 
key-wind shaft meshes with a gear on 
the polar-axis shaft. These gears have a 
ratio of 1 to 4. A pulley is fastened to 
one end of the polar-axis shaft and one 
end of a cord attached to it. The cord then 
goes through a small pulley that is fast- 
ened to the tripod, down to a pulley at- 
tached to the weight and up to be tied 
to the under side of the tripod top. The 
large gear rests on the inner race of a 
ball bearing. There is a cardboard disk 
between the gear and a steel disk that is 
fastened to the pipe tee which serves as a 
declination shaft bearing. When the tele- 
scope is in place its weight makes just the 
right amount of friction for driving the 
telescope. 

The regulating levers of the clocks may 
readily be moved so that they run on 
sidereal time. 

PAUL B. SWEGER 
R. R. No. 3, Box 29 
Rockford, II. 


VIENNA OBSERVATORY NEEDS 
A TELESCOPE 


From Dr. Karl Wolf, president of the 
Vienna “Urania,” a request has come via 
UNESCO for aid in restoring the public 
observatory. Dr. Wolf writes that the 
dome and 20-centimeter Zeiss refractor 
were destroyed during the war. The dome 
will be rebuilt, but a telescope of similar 
size (about an 8-inch refractor) must be 
procured with outside help. It is probable 
that arrangements can be made _ for 
UNESCO to defray the costs of packing 
and transport, if required. Communica- 
tions may be addressed directly to Dr. 
Karl Wolf, Uraniastrasse 1, Vienna 1, 
Austria. 
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TELESCOPE SUPPLIES 


RAMSDEN EYEPIECES that have satisfied 
hundreds of buy Equivalent focal lengths 
1”, %”, 44”, 1/3”, 14”; standard 114” diameter, 
$5.10 each, postpaid. 

EQUATORIAL MOUNTINGS for 6” to 1214” 
mirrors; with setting circles, worm-gear slow 
motion. The 6” mounting is $130.00. Synchron- 
ous motor drive, $35.00. 

COMBINATION EYEPIECE AND PRISM 
HOLDER in three types: plain sliding, $10.00; 
rack -and- pinion, $25.00; helical focusing, 
$25.00. Easily attached to skeleton tube or 
solid tube. A favorite with amateur telescope 
making groups and classes. 

ALUMINUM MIRROR CELLS. Excellent de- 
sign. Mirror is supported at center of gravity ; 
no chance for distortion; fully adjustable for 
collimation. Prices quoted. 

STAR DIAGONAL fitted with highest quality 
prism; takes standard 114” eyepieces. $15.00. 
PRISMS of the highest quality. Send for price 
list folder. 


CC. Young 


25 Richard Road East Hartford 8, Conn. 




















Attention — (lassos 
in Jelescope Walking 
MAKING YOUR OWN 
TELESCOPE 


By ALLYN J. THOMPSON 


This book on how to make a reflecting 
telescope, from start to finish, is an ideal 
text. On orders of five or more books to 
one address, our special class discount is 
10%, or a price of $3.15 per copy, postpaid. 


Single copy price: $3.50, postpaid 
(Add 40 cents to foreign orders) 


SKY PUBLISHING CORPORATION 
Cambridge 38, Massachusetts 

















EYEPIECE 


AND 


OBJECTIVE 
BARGAINS 
Send for Free List 


F. W. BALLANTYNE 


P. O. Box 382 
Point Pleasant New York 

















BLANKS FOR ACHROMATS 


Exceed Army-Navy Specifications 


$4.50 per Set 
fs” dia. Crown Nd 1.51700 V 64.5 
Choice of Flints— Nd 1.6490 V 33.8 
or Nd 1.6210 V 36.2 


DE PALMA OPTICAL CO. 
13031 Oxnard Blvd., Van Nuys, Calif. 














PELORUS 
DIALS 


Beautiful. Lucite Sat- 
in non-glare white 
laminated to clear. 
Finely finished. Sta- 
bility and stiffness 
assured. 


Great bargain $1.00 each 
A. COTTONE & COMPANY 
336 CANAL ST., NEW YORK 13, N. Y. 

















OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


PINHOLE IMAGES OF SUNSPOTS 


VERYONE IS FAMILIAR, either 

by experience or from reading, with 
the little crescents produced in the shade 
of a tree during a partial eclipse of the 
sun. The interlacing leaves form numer- 
ous pinholes which produce in turn the 
pinhole images of the partially eclipsed 
sun. If one is alert, these images may 
be seen at any time when the sun is 
shining, except that they appear as circles 
and are not so spectacular as during a 
partial eclipse. 

Some years ago an amateur who was 
also a poultry farmer noticed that he 
was obtaining fine pinhole images of the 
sun in one of his fowl houses. Whether 
this and subsequent actions had any effect 
on egg production is not known, but, be- 
ing a good astronomer, he studied the 
image and found that he could see one 
or two sunspots. These he observed with 
care and subsequently sent his drawings 
to me. From such measurements as could 
be made, there was no doubt that he had 
indeed observed sunspots, and that his 
plotted positions were as accurate as 
could be expected. 

Recently another case has come to my 
notice, and is perhaps on a grander scale. 
R. B. Orton, a member of the Royal As- 
tronomical Society of New Zealand and 
an honorary assistant at the Carter Ob- 
servatory, while working in a wool store 
building, noticed that a small hole, not 
greater than a quarter of an inch in diam- 
eter, in a roof ventilator, was causing a 
fairly large pinhole image of the sun about 
40 feet away. The large room was dark, 
and not only was he able to see the solar 
disk but also what he took to be sunspots. 
I then asked him to try to obtain careful 
drawings on six-inch disks with a pre- 
ceding-following line. This he did on 
November 24, 25, and 26, 1947. 

The making of the drawings was a little 
difficult and required some skill, as the 
image traveled very rapidly. However, he 
managed to obtain the required results, 
which were then compared with telescope 
observations made at the Carter Observa- 
tory. 

Perhaps the first surprising thing was 
the number of small spots which had been 
detected. Naturally they were fuzzy in 
outline in the pinhole image, and a group 
of pores was likely to appear as a single 
hazy spot, but the fact that they could be 
seen was of some interest. 

The smallest spot which he observed 
was on November 26th, not much more 
than a large pore in position —26 





UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are 
Greenwich civil or Universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8 
If necessary, add 24 hours to the UT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 











296/ +50. This method of stating sunspot 
positions is in use at the Carter Observa- 
tory. The first two numbers, with the 
sign, give the latitude, the next three the 
solar longitude, and the two after the 
stroke the distance from the central merid- 
ian, + for west and — for east. Perhaps 


+12 234/-13 


, * bay ita’ 








A reproduction in ink of a drawing by 
Mr. Orton of the sun on November 
26, 1947. The direction of diurnal mo- 
tion (drift of the image) is horizontal. 


he recognized this small spot, and not 
others, because its proximity to a large 
group drew his eye to it. The roughly 
measured position from his drawing was 
—19 295/ +48. 

A small spot seen on the 25th and 26th 
could not have had an angular dimension 
of much more than 14 seconds, although 
it “fuzzed out” to probably more than this 
in his view. His positions for this spot 
were +14 201/—59 for the 25th and +18 
200/—47 for the 26th. Other larger spots 
visible on these days were recorded, but 
the difficulties of observation caused the 
measured positions to vary by any amount 
up to five degrees. On the whole, how- 
ever, Mr. Orton performed a very good 
piece of work. 

Apart from the interest in the observa- 
tions themselves, they lead us to speculate 
on how far our knowledge of the sun 
would have advanced had telescopes never 
been discovered. Pinhole images would 
probably have revealed such facts as these: 


. Spots occur on the solar disk. 

. The movement of spots across the 
disk. 

. The time of rotation of the sun. 

. Roughly the position of the solar 
axis. 

. The fact that spots are not permanent 
features. 

. The cycle of solar activity. 


nN wn > wW Le ad 


In fact, the more we consider it, the 
more it becomes obvious that without 
telescopes it would have been possible to 
obtain some fundamental knowledge con- 
cerning the sun. 

I. L. THOMSEN 
Carter Observatory 
Wellington, New Zealand 
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Observatory Equatorial 


Mountings 


FOR QUICK LOCATION AND 
IDENTIFICATION OF 
CELESTIAL BODIES 


Can be operated from the star ye by 
13” co-ordinate circles graduated te single 
minutes of R. A. and 15 minutes of are in 
declination. The only quick way to learn as- 


tronomy without any guesswork. For any 


size of telescope. Full instructions for set- 
ting up are furnished. 





Model No. 6 is pictured above, 


The column and base plate can be eliminated 
by your building your own concrete pier ac- 
cording to free instructions. You will save 
about $17.06 on each mounting by doing this. 


Model No. 3. STUDENTS’ 
WEATHERPROOF ........... $170.00 
Circles enable you to find instantly any of 
the thousands of unique stars and galaxies 
that are invisible to the naked eye, as well 
as Neptune and Uranus. 


Model No. 4. VARIABLE STAR 
INSTRUMENT .........cccc00008 $200.00 
Besides the features of No. 3, this model 
has manually operated slow motion im r 
ascension, which permits close follow 
of the star under observation. 


Model No. 5. TEACHERS’ MODEL 
for Schools $245.00 
This model is well adapted for teaching 
purposes where the student receives in- 
struction while the telescope fellows the 
star, for an electric motor carries the tele- 
scope in approximate sidereal time. 


Model No, 6. THE UNIVERSITY 
MODEL, 2..cccrcccescocsesosenssnsvenses $550.00 


This instrument is driven by a synchro- 
nous motor through anti- gea’ 

in sidereal time so accurate as to be — 
a few seconds of absolute sidereal time 
year. It is well suited for photogra 
The motor-driven slow motions in 

axes are controlled by a compound switch 
at the end of an electric light cord. The 
time circle runs on stain steel ball 
bearings. 


Monthly payments during 
construction period preferred 


Haines Scientific Instruments 
Box 171, Englewood, New Jersey 
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A Christmas Suggestion 


Solve that gift problem for your as- 
tronomically minded friends, A last- 
ing gift that will not lose value 
through the years. Give a set of 25 
new ASTRONOMY CHARTS, 8! 
by 11, punched for a looseleaf book. 
Chart titles appear in earlier issues 
of this magazine. 


Send your greeting card with order. Unless 
you instruct otherwise we will label the 
Christmas-wrapped package, “Don’t open 
til Christmas.” Late orders will be sent air 
mail if necessary to reach address by Christ- 
mas, without extra cost. 

Don’t delay too long — order now and tell 
us the mailing date you want. 


25 charts — gift packaged — $2.75 


ASTRONOMY CHARTED 


4 Mason Street, Worcester 2, Mass. 























SKY-GAZERS EXCHANGE 


Classified advertisements for this column are 
8 cents a word, including address;minimum ad 
20 words. Remittance must accompany orders. 
Write Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 


ORTHOSCOPIC OCULARS, coated, 144” o.d., 
highest professional quality, wide field. 1/3”, 
2/3”, and 4/3” focal lengths available on imme- 
diate delivery, each $10.50, postpaid insured. 
Valley View Observatory, 106 Van Buren S&t., 
Pittsburgh 14, Pa. 


FOR SALE: Mounted 4” and 5” refractor objec- 
tives of first quality. $100.00 and $200.00. Cor- 
a tr invited. Earl C. Witherspoon, Sum- 
ter, 


IMPROVE your optics 20%—50%. Have all the 
lenses and prisms in your telescopes, binoculars, 
cameras, etc., coated with magnesium fluoride. 
Prompt service. All work guaranteed. Write 
Optical Coating Laboratory, Inc., Dept. D, 711 
8th St. NW, Washington st, DB C. 























FOR “SALE: 100-power ‘teleseena, 42” focal length, 
2%” achromatic objective lens, with one 45- 
power terrestrial eyepiece and one 100-power 
celestial eyepiece, with tripod. Recently pur- 
chased, never used. Make offer or will swap 
with additional consideration for 6” or somewhat 
gl reflecting telescope. Max Miller, Man- 
ville, 


SELLING: New 10” pyrex "aluminized mirrors, 
f/7, Drism, and eyepieces; guaranteed, $100.00. 
C.O.D.'s filled. — Moskowitz, 71-12 35 Ave., 
Jackson Heights, . 








FOR SALE: One Skyscope reflector complete, 
worth $19.75, sell $13.50. Excellent condition. 
bi = to Clyde Hopson, 2115 Norfolk, Houston 
6, Tex. 


FOR SALE: 12%” Cassegrainian reflecting tele- 
scope, f/5, £/20. Freshly aluminized pyrex op- 
tics. Rack and pinion focus. Aluminum cell. 
Neat steel tube. No mounting. $165.00. A. E. 
Gee, 129 Seminole Way, Rochester, N. Y. 














FOR SALE: Send stamped envelope for full de- 
tails. 9.2” clear aperture brand new long-focus 
object glass, {/25, computed by Selby, figured 
by Ferson. Also excellent 5” f/5 O.G. without 
cell, new. Also ideal rich-field binoculars, one 
coated lightweight 9x 63 mm. B&L, other 10 x 
70 mm. Also 6” reflector on adjustable equa- 
torial mounting, solid metal tripod, portable, 
vibrationless. Also 6” aperture O.G. binoculars, 
mounting, circles, weight 183 lIbs., only two 
known in USA. Powers 25 to 180, star diago- 
nals, barlows. F. L. Goodwin, 345 Belden Ave., 
Chicago 14, Ill. 


ale pg tte NEEDED: 





Single copies of Sky 

Telescope, back issues, to complete vol- 
“a We want copies of Volume I as fol- 
lows: one each, January, February, March, 
April, May, June, of 1942. Please write, quot- 
ing price, to University of California Purchas- 





ing Department, 333 N. Michigan Blvd., Chi- 
cago 1, 

FOR SALE: 5” objective, 75” focal length, by 
Fecker. In cell. New. H. E. Bussey, 4242 


Wieuca Road, Atlanta, Ga. 


FOR SALE: Argus spotting scope, 20-power, 
$74.50 value. Tripod adapter included. New con- 
dition. $55.00. O. Topping, 8241 Commercial 
Ave., So. Chicago 17, Ill. 











OCCULTATION PREDICTIONS 


December 8-9 351 B Aquarii 6.5, 23:32.9 
—7-45.1; 8, Im:-A.:23:00.0 ..... +: 
BBO Ia Se ok ne RRee Oe Ae we'd ves 
124; D 22:27.1 —2.8 +0.4 101; E 21:56.9 
—1.9 +1.3 87. 

9-10 10 Ceti 6.4, 0:23.9 —0-20.2, 9, Im: 
W:S:202 06 062 57; : F:5:27.3 13 


—1.1 88; G.5:32.3 ... ... 344; H 4:58.1 
—1.1 +14 35, 

10-11 e Piscium 5.7, 1:05.7 +5-22.5, 10, 
Im: A 5:33.0 ... ... 349; C 5:19.6 —0.4 
+2.2 11; E 5:19.3 ... ... 350; F 4:47.9 
—1.1 +1,9 29, 


12-13 29 Arietis 6.1, 2:30.0 +14-48.3, 12, 
Im: A 23:21.5 —0.8 +2.1 46; B 23:27.1 
—0.7 +22 4; C 23:105 —07 +2.1 45; 
D 23:19.8 —0.4 +2.3 33; E 23:088 0.0 
+2.5 21; F 22:45.6 +0.1 +2.2 30. 

13-14 14 H! Tauri 6.4, 3:36.0 +20-44.9, 
13, Im: B 8:46.5 +0.4 —3.0 130; G 8:12.5 
mS AS STs) F-61089 =. : . 400) 


17-18 c Geminorum 5.4, 7:40.9 +25- 
54.6, 17, Em: A 11:04.5 —0.6 —1.4 275; 
B 10:59.7 —0.5 —1.5 280; C 11:05.3 —1.0 
0:9 260; D 10:58.1 —0.9 —12 268: & 
10:43.4 —2.3 +06 236;.G 10:03.3 —1.8 
+0.9 245; I 9:44.5 —1.9 +2.4 231. 


For selected occultations visible at standard 
stations in the United States and Canada under 
fairly favorable conditions, these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, immersion or emersion; standard station 
designation, UT, a and b quantities in minutes, 
position angle; the same data for each standard 
station westward. 


Longitudes and latitudes of standard stations 
are: 

A +72°.5, +42°.5 

B +73°.6, +45°.6 

C +77°.1, +38°.9 G +114°.0, +50°.9 

D +79°.4, +438°.7 H +120°.0, +36°.0 
I +1238°.1, +49°.5 


The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Lo, lat. L) within 200 
or 3800 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Le — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your own standard 
time. 


E +91°.0, +40°.0 
F +98°.0, +30°.0 





METEORS IN DECEMBER 


The richest of the autumn showers may 
be observed this month. The Geminid 
meteors are at maximum from December 
11th to 13th, and meteors in lesser num- 
bers may be expected a week before and 
after. A gibbous moon in Aries at max- 
imum will decrease the rates and inter- 
fere with seeing fainter meteors. Many 
bright and trained meteors are associated 
with the Geminids. Rates from 20 to 30 
or more per hour are common under fa- 
vorable conditions. The radiant is near 
Castor, and best observations .of this 
shower are obtained before midnight. 





MINIMA OF ALGOL 


December 2, 3:24; 5, 0:13; .7,, 21:02; 
10, 17:51; 13, 14:41; 16; 11:30;. 19,,.8:19; 
22, 5:09; 25, 1:58; 27, 22:47; 30, 19:37, 


These predictions are geocentric (corrected for 
the equation of light), based on observations made 
in 1947. See Sky and Telescope, Vol. VII, page 
260, August, 1948, for further explanation. 
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Planetarium Notes 


ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Ill 
Wabash 1428 


Scuepute: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 

StarF: Director, Wagner Schlesinger. Other 
lecturers: Harry S. Everett, Albert B. Shatzel. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa. 
Fairfax 4300 


ScuepuLe: Mondays through Saturdays, 2:15 
and 8:30 p.m.; Sundays and holidays, 2:15, 
3:15, and 8:30 p.m. 


Starr: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze. ve 


December: STAR OF BETHLEHEM. A pro- 
duction which turns back the pages of history 
to explore the scientific possibilities for that 
most famous of all stars, the Star of Bethlehem. 


January: THE SOUTHERN CROSS. 


FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Locust 4-3600 


Scuepu.e: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 


Srarr: Director, Roy K. Marshall. Other lec- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 


December: STAR OF BETHLEHEM. The 
story of the Christmas star will be presented 
with music in keeping with the season. 


GRIFFITH PLANETARIUM 


P. O. Box 9787, Los Feliz Station, Los Angeles 27, 
Calif., Olympia 1191 


ScHEDULE: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 


Starr: Director, Dinsmore ‘Alter. Other lec- 
turers: C. H. Cleminshaw, George W. Bunton. 


December: THE CHRISTMAS STAR. The 
sky will be shown as at the beginning of the 
Christian era, with all known objects in their 
proper relative positions. 

January: THE WINTER SKY. 


HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


ScHEDuLE: Mondays through Fridays, 2, 3:30, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5, 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4, 
5, and 8:30 p.m. 


StrarF: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale, Kenneth J. Heuer, William R. 
McDonald, Eugere L. Benedict, Frank H. 
Schleifer, Clarence V. Lee. 


December: THE STAR OF BETHLEHEM. In 
this Christmas sky drama we turn the heavens 
back to the time of the first Christmas to dis- 
i the’ star, the: Wiser-Men followed... nearly 


000 years: ago. $ bh. 
Hating: THE SKY PAGEANT OF 1949. 


——— 














THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
' Each planet is located for the middle of the month and for other dates shown. 


Mercury moves from the morning into 
the evening sky on December 12th, su- 
perior conjunction with the sun occurring 
on that day. The planet may not be 
viewed until January. 

Venus remains brilliant in the morning 
sky, nearly a magnitude fainter than dur- 
ing the past summer. In December, the 
planet crosses Libra, through part of 
Scorpius and into Ophiuchus. On the 
23rd, Venus will appear to pass between 
Beta and Nu Scorpii. 

Earth will reach heliocentric longitude 
90° on December 21st, at 22:34 UT. Win- 
ter commences in the Northern Hemi- 
sphere and summer in the Southern. 

Mars, setting about 1% hours after the 
sun throughout the month, will no longer 
be visible. With the aid of a telescope, 
however, Mars may be found on the Ist 
of December 1° south of Jupiter, and 
three magnitudes fainter. 


Jupiter, approaching conjunction on 
January Ist, will not be visible in the 
evening sky after early December. 

Saturn, the only bright planet visible at 
midnight, rises about five hours after sun- 
set. Saturn is stationary in right ascen- 
sion on the 17th before assuming retro- 
grade motion, and hence appears virtually 
without motion all month, 6° east of 
Regulus in Leo. 

Uranus ‘comes to opposition with the 
sun on December 20th, and may be found 
all night. The Herschelian planet, of +5.8 
magnitude, is west of 1 Geminorum, nearly 
on the ecliptic and moving westward. 

Neptune, rising about 1 a.m. local time, 
is in Virgo, about 2%° west of Theta. 
Of the 8th magnitude, it is visible only 
in a telescope. On the 24th at 4:41, a 
close conjunction of Neptune and the last- 
quarter moon occurs, the planet being 


2’ south. E. O. 





NORTHERN LIGHTS IN INDIANA 


On the night of October 1-2, we had a 
very unusual display of northern lights 
here at Goshen. The show reached a 
climax at midnight when the northern 
horizon .from east. to. west was covered 
with a soft green crepe, and crimson rays 
shot nearly to the, zenith. Everyone was 
impressed with the rapid action and move- 
ment, and soon the display died away to 
a large S curve in -the-east.: +=: + 

About 20 minutes later bright white 
streamers appeared and soon passed over- 
head. ‘They went south of Alpha -Pegasi, 
or about 50 degrees from the southern 
horizon. The entire northern half of the 
sky was filled with flashing, shimmering 
lights. Frequently ripples passed through 
large sections, 

This display was first noted shortly be- 
fore 11:00 p.m., when three or four faint 
white rays appeared. It was undoubtedly 
associated with the large sunspot which 
passed the central region. of the sun 


earlier that same day. aa 
OWEN GINGERICH 
1613 S. 8th St., Goshen, Ind. 





VARIABLE STAR MAXIMA 
December 8, R Bootis, 7.3, 143227; 13, 
RT Sagittarii, 7.9, 201139; 14, V Ophiuchi, 
7.5, 162112; 20, S Ursae Majoris, 7.9, 
123961; 25, T Hydrae, 7.7, 085008; 29, S 
Sculptoris, 6.8, 001032. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 


bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 





PHASES OF THE MOON 

December 8, 13:57 
December 16, 9:11 
December 23, 5:12 
December 30, 9:44 


First quarter 
Full moon 
Last quarter 
New moon 


eee eee 


ree enee 

















Observatory Domes 


All-aluminum 12’ to 20’ in diameter 


Dome Size Material Price 
12’ Aluminum $350.00 
14’ Aluminum $396.00 
16’ Aluminum $496.00 


Metal Observatory Buildings 
Domes and buildings can be assembled by 
unskilled help and are portable. Can include 
electrically driven dome and Newtonian or 

Cassegrainian telescope to order. 


Write for further information. 


J. O. PAULSON 


R. R. 3, Navarre, Ohio 














Mappa Coelestis Nova 


A striking new wall chart by Josef 
Klepesta shows the stars brighter 
than magnitude 5.0 in six different 
colors according to their spectral 
classes. Centered on the north pole, 
the map extends to 45° south decli- 
nation, and is 25% inches in diam- 
eter. The geometrical constellation 
patterns are shown in fine solid 
lines, and constellation boundaries 
are indicated by dotted lines. The 
star name or number, Greek letter, 
and visual magnitude to hundredths 
are given for each star. Mappa 
Coelestis Nova is decorative, and 
provides in an unusual form a mine 
of information for the stargazer. 


$3.50 postpaid 


Moon Sets 


Eighteen full-sized plates, nine of 
the first-quarter and nine making 
the last-quarter moon, from Lick 
Observatory negatives. Printed on 
heavy coated stock, each plate on 
a sheet 12 x 18 inches. Included 
on a separate sheet are 18 key 
charts of named lunar features. 
$2.00 postpaid 
SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 
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The sky as seen from latitudes 30° to 50° north, at 9 p.m., and 8 p.m., local time, on the 7th and 23rd of December, respectively. 


DEEP-SKY WONDERS 


EVERAL AMATEURS have written 

this page asking for information on 
complete lists of nebulae and clusters. 
Sadly enough there are none. The amateur 
must collect a half dozen books, some out 
of print and rare, before he can have even 
a partial list. 

For external galaxies brighter photo- 
graphically than magnitude 13: Harvard 
Annals, 88, 2, 1932, gives 1950 positions, 
photographic magnitudes, diameters, 


types. For globular and galactic clusters: 
Shapley’s Star Clusters (out of print and 
rare), where he gives a catalogue of each, 
listing a great deal of information. The 
same material is included in Volume 6 of 
the Handbuch der Astrophysik, very rare. 

A detailed list with photographs for the 
planetary nebulae is in Publications of the 
Lick Observatory, XIII, Part 3 ($5.00). 
Part 1 has a description of 762 nebulae 
and clusters; Part 2, some data on occult- 
ing matter in spirals. The New General 
Catalogue (NGC) with its two Index cat- 
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alogues is long out of print and almost 
impossible to obtain. Furthermore, its 
objects are not classified so it is of limited 
use to the amateur. 

To add to the confusion, Norton’s Atlas 
uses three distinct systems of identifica- 
tion, and while lists exist for changing 
the Herschel numbers to NGC and back 
again, they are not available to the av- 
erage amateur. This column is using 
photostats of such tables from a German 
book. 

‘WALTER SCOTT HOUSTON 
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EVENING STARS FOR SOUTHERN OBSERVERS 


HIS CHART is prepared for a basic latitude of 30° south 

but it may be used conveniently by observers 20 degrees 
on either side of that parallel. These southern charts appear 
in alternate months, but always two or three months in ad- 
vance to allow time for transmission to observers in any 
part of the world. The sky is here shown as it appears on 
Feb. 7th at 11 p.m., Feb. 23rd at 10 p.m., March 7th and 
23rd at 9 p.m. and 8 p.m., respectively. Times for other 
days vary similarly, four minutes earlier per day. These are 


local mean times which must be corrected for standard 
time differences. The 30° horizon is a solid circle; the other 
horizons are circles, too, those for 20° and 40° south being 
dashed in part. When facing south, hold “South” at the 
bottom, and similarly for other directions. Observers in the 
tropics may find north circumpolar stars on any of our 
northern star charts. For other charts in this series, see alter- 
nate issues, February, 1947, to August, 1947; November, 1947, 


to September, 1948; and October, 1948. 
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